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The joining of metals by 
brazing and soldering is an 
art that has been practiced 
since the days of ancient 
history. Most of the early 
uses appear to have been 
for ornamentation and 
jewelry, whereas modern 
brazing is applied to many 
commercial products. Pres- 


ent-day brazing represents - 


a great advance over the 
old methods. Research has 
recently developed a group 
of alloys that can be applied 
in a number of ways not 
possible with older mate- 
rials. The leading article in 
May MACHINERY will outline 
the brazing alloys that are 
now commerefially available 
and discuss present-day 
brazing possibilities. 
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The necessities of wartime production 
WERZoe Coulee teiteliatl me commantcmmelaualeertaals 
of many unique manufacturing pro- 
cesses and to the extensive application 
of some processes that are not exactly 
new but whose advantages were not 


fully recognized in pre-war days. Many 
of these developments will be utilized 
| COT AS A$ ee to their fullest extent only with the 
return of peace, when economical 
manufacture will again become a 


paramount consideration. Processes in 
d this category are the precision casting 
: of metal and the formation of parts 


from powdered metal within dimen- 
sional limits generally associated only 


: Pp d with machining operations. These and 
y a om ) other processes are treated comprehen- 


sively in this number of MACHINERY. 











Ford Produces High-Speed Ste 





An Unusual Application of the Waste Wax or Investment Method 
of Mold Making which has Enabled Large Economies to be Effected 
and which Points the Way to Many Post-War Applications 


By CHARLES O. HERB 


RECISION casting, a manufacturing tech- 
Pp nique that was almost unknown to industry 

in general until World War II came along, 
has suddenly become an important production 
method for small, intricate parts. During this 
critical period, it has enabled great savings to 
be effected in tool-room time and actually has 
made possible the production of some parts that 
could not otherwise have been turned out. There 
are indications that this process will have con- 
siderable influence on product design within the 
immediate future. The making of high-speed 
steel cutters by precision casting—an unusual 
application of an unusual method—will be de- 
scribed in this article. 

While this method, which is based on the use 
of wax patterns that can be dissipated from the 
molds, is new to the general metal-working in- 
dustry, it has been employed for years in the 
jewelry field for producing objects with filigree 
and other fine detail. The process has also been 
widely used by firms making dentures. Casting 
from wax patterns, however, goes back way be- 
yond modern times, having actually been prac- 
ticed by the Chinese during the Shang Dynasty 
(1766-1122 B.C.) in the making of jewelry and 
objects of art, and even before that period by 
the ancient Egyptians. 

Precision casting, in brief, consists of using 
molds made of a fine refractory material that is 
poured around a pattern made from wax, plas- 
tic, or some other substance which can be melted 
and burnt away or vaporized without leaving 
any residue. By this method, molds can be con- 
structed without any parting lines, which en- 
ables the castings to be produced so close to the 
_ required shapes that machining is seldom neces- 
sary. Of even greater importance is the fact 


that intricate parts can be cast to tolerances ag 
close as one-half thousandth of an inch. Most 
metals can be cast by this method, including 
silicon bronzes and alloy steels of any composie 
tion. Parts weighing as much as 7 pounds are 
being produced successfully. 3 

One of the most important wartime applica. - 


tions of precision casting has been in the pro) 


duction of thousands upon thousands of small: 
buckets for the rotors of airplane turbo-super- 
chargers. Although these buckets must . be 
within plus or minus 0.0005 inch of the required) 
size, they can be used as cast. The Austenal) 
Laboratories, Inc., New York City, are given 
credit for having conceived this application of 
the process, although turbo-buckets are being) 
cast by a number of concerns. The buckets are: 
cast from Vitallium and Stellite. Today, preci- 
sion casting is being used for the production of” 
a wide variety of other parts. 

When the Ford Motor Co., Dearborn, Mich.” 
commenced the manufacture of turbo-super- © 
chargers, difficulties were experienced in obtain- 
ing precision-cast turbine rotor buckets in suffi- 
cient quantities to meet production schedules. 
Consequently, a small department was estab- 
lished in the Rouge plant for precision casting 
these buckets. This operation has now been 
terminated, but from the knowledge and experi- 
ence gained while it was being carried out, the 
chemical engineering department felt that the 
process could be applied to casting high-speed 
steel cutters and thus effect large savings in a 
critical war material. 

These experiments were completely success- 
ful, and as a result, more than 10,000 cutters 
have been produced in the Ford laboratory by 
precision casting for use in Ford machine shops. 
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Cutters by Precision Casting 
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Except for sharpening the cutting edges and 
grinding off risers, these cutters require no fin- 
ishing. The bores are used as cast. 

The economical and other advantages derived 
from this practice were considered so important 
that plans were developed some months ago for 
wider application in cutter production. A “pilot” 
plant is now in daily operation at Camp Legion 
on the outskirts of Dearborn, where veterans 
of World War II are being rehabilitated in a 
project sponsored by Henry Ford. Most of the 
disabled veterans are enrolled in a machine shop 
training course that is offered under the super- 
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vision of the Ford Trade School. These men 
have produced thousands of cutters by. precision 
casting, ready for the tool-cribs of the Ford air- 
plane engine building. The technique followed 
in this “pilot”? plant will be described in the 
following. 

The first step in producing the cast cutters is 
to make up a master pattern that is an exact 


replica of the cutter to be made. The pattern is 


made either from steel or bronze, and is ma- 
chined so that it is slightly over size to com- 
pensate for the shrinkage that occurs during 
the various steps of the process. 
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This master pattern is used to obtain a bab- 
bitt mold for use in producing a wax pattern. 
Other babbitt molds are used for producing wax 
risers, sprues, and runners. At the extreme left 
in Fig. 2 is shown a master pattern and, next to 
it, a babbitt mold that has been poured around 
this master pattern. Above and below the mold 
are steel plates for the top and bottom of the 
mold. Shown also are four long screws for hold- 
ing these parts assembled. A steel plug mounted 
in the center of one plate serves as a core for 
forming a hole in the center of the wax pattern. 
To the immediate right of the mold parts isa 
wax pattern that has been formed in this mold. 

The pattern molds are also made from plastic, 
such a mold being seen at the right in Fig. 3. 
Six inserts of plastic are mounted in a body of 
the same material. As many inserts as required 
can be made from one master pattern. © 


—— 


The forming of the wax pattern is one of the 
most important steps in the precision casting 
process, as upon the accuracy of the pattern de. 
tails depends the preciseness of the cutter. Ip 
order to insure that the wax will fill tightly al] 
sharp corners or under-cuts of the mold cavity, 
it must be injected into the babbitt mold under 
pressure. This is done by means of the press 
seen in Fig. 4, which utilizes air for forcing the 
wax into the babbitt mold, which is placed on 
the anvil beneath the press ram. 

To the left of the press is seen an electrically 
heated portable pot in which the wax is melted 
ready for use in the grease guns. The temper- 
ature of this pot is automatically controlled by 
a thermostat. The wax is loaded into a cylinder 
for forcing into the mold at a consistency com- 
parable to that of soft paste. To insure that 


this wax consistency will be maintained until 


Fig. 1. High-speed Steel Cutters of Various Types, with 
Risers Still Attached, which were Produced by Precision 
Casting in Waste Wax Molds 
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CUTTERS BY PRECISION CASTING 














the pattern-molding operation is completed, a 
thermostat is connected to the cylinder. When 
the temperature of the wax is lowered to less 
than approximately 125 degrees F., an electric 
light bulb on the press column is lighted. This 
pulb remains on until the temperature has been 
raised to 135 degrees F. 

The ram of the press (pneumatically oper- 
ated) is equipped with a piston that is entered 
into the wax-loaded cylinder. When air is ad- 
mitted to the cylinder behind the piston, the 
latter is moved downward, forcing the wax 
through the nozzle into the babbitt mold. When 
the mold has been filled, pressure is maintained 
on the wax long enough to insure that the mold 
cavity will remain tightly filled in spite of 
shrinkage. Air pressure is developed in a cylin- 
der at the top of the press column by pumping 
a lever at the right of the press. 







The kind of wax used for these patterns is a 
factor of prime importance in successful preci- 
sion casting. Not only must the wax flow freely 
into the intricacies of the mold, but it must be 
of a type that will have sufficient strength when 
it has cooled to undergo subsequent handling. 
Literally hundreds of different wax combina- 
tions were tried out in the Ford laboratories be- 
fore a proper mixture was adopted as standard 
practice. Different hardnesses are obtained by 
varying the proportions of the ingredients, and 
a different mixture must be used in summer and 
in winter. Some waxes used in the experiments 
were so brittle that they would break off when 
the investment mold with the wax pattern in it 
was shaken on a vibrating machine at the time 
that the investment mold was built up. 

The wax patterns are readily removed from 
the babbitt molds by disassembling the molds 





Fig. 2. Various Patterns and Molds Used in Precision 


Casting Cutters from High-speed Steel, and Materials from 


SPRAY. COAT. 
~ MATERIALS © 


which Patterns, Molds, and Castings are Made 


SSEMBLY TO 
BE NVESTED . 
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and lifting out the pattern. In the:case of pat- 
terns with helical flutes, it is necessary to swivel 
the pattern during its removal. 

Risers of wax are attached to the pattern in 
an operation such as illustrated in Fig. 5. This 
is readily accomplished by melting the riser 
slightly with a heated iron and also the portion 


of the pattern to which the riser is to be at- 
tached, and then holding the two firmly together. 
When the melted wax solidifies, the riser and 
pattern become an integral part. 
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CASTING HIGH-SPEED 


Fig. 3. (Left) Removing 
a Wax Pattern for Six 
Steadyrest Inserts from 
a Babbitt Mold; at the 
Right are Seen Two Sec- 
tions of a Plastic Mold 


Fig. 4. (Below) Wax hav- 
ing the Consistency of Soft 
Paste is Forced into a 
Babbitt or Plastic Mold 
by Means of an Air-oper- 
ated Piston in a Wax- 
filled Cylinder to Form 
a Wax Pattern for the 
Precision Casting Process 


Several wax patterns can be combined in the 
same manner. In Fig. 5, for example, a man 
is seen building up a wax pattern for small 
steadyrest inserts by melting a small amount of 
wax on the bosses of the patterns and squeezing 
the pattern sections on rods of wax. The wax 
rods are harder than the patterns, as they must 
provide a rigid support for the pattern structure. 
They are made of 75 per cent blue bulk wax and 
25 per cent Flexo resin. The wax pattern with 
the riser or sprue assembled is mounted on a 
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Fig. 5. Risers are Al- 
tached to the Wax Pat- 
terns, and Some Wax 
Patterns are Built up 
in Multiple by Merely 
Melting Bosses on. the 
Parts to be Joined and 
Holding the Parts to- 
gether until the Melt- 
ed Wax has Solidified 


piece of plywood, ready for building up the in- of the mask. This completes a flask assembly. 
vestment mold. Such an assembly is seen at the right in Fig. 7. 

The next step in precision casting is to mount For the investment mold it is important to 
a conical mask of sheet steel on the board to use a refractory material that is not subject to 
which the wax pattern has been attached and to thermal expansion to the extent that silica is. 
fit a lining of asbestos paper around the inside Ford practice is to use such materials as alu- 








Fig. 6. Variety of Wax Patterns, together with Precision Castings 
as They Come from the Mold and as Sharpened Ready for Use 

















HIGH-SPEED STEEL CUTTERS PRODUCED 








minum oxide, magnesium oxide, and zirconia. 
The mold material is mixed with a chemical set- 
ting binder that acts like cement or plaster-of- 
paris to shape the mold closely around all de- 
tails of the wax pattern. The correct proportions 
of the. mixture have been determined by ex- 
perimentation and are accurately observed. In 
Fig. 7, one of the veterans is seen preparing 
such a mixture. 

The mixture is made fairly thick, but suffi- 
ciently liquid to be poured from a large cup, and 
the mask is filled right to the top. The mixture 
is poured gradually while the flask is being 
shaken on the vibrating machine, this step of 
the process being illustrated in Fig. 8. Shaking 
the mold insures the release of all air bubbles 
in the mixture and the production of a smooth 
mold surface all around the wax pattern. These 
investment molds are allowed to stand for ap- 
proximately twenty-four hours after pouring, in 
order to insure complete solidification before 
any cutters are cast. 

When the molds have solidified, they are placed 
in the electrically heated oven seen in Fig. 9 for 
melting, vaporizing, and burning up the wax 
patterns. Furnace temperatures up to 1200 de- 
grees F. are used; a temperature of 150 to 160 
degrees F. is employed for melting the wax, and 
higher temperatures for dissipating the .wax. 
The investment molds are placed upside down 
in the furnace so that the wax can readily run 
out of the molds as it melts. 

Casting operations are performed while the 
molds are still hot, as it has been learned that 















cutters can be more readily cast with clean Sharp 
edges and smooth surfaces when a mold ig hot 
than when it is of room temperature. 

The metal from which the cutters are to hp 
cast is melted in the small carbon-arc electric 
furnace seen in the heading illustration, whic) 
has a capacity for a 15-pound charge. Power jg 
supplied to this furnace from a 220-volt circuit 
through a 15-KVA transformer. A series of 
taps from the secondary permits selection of 
voltages to suit the specific job. 

This furnace is charged with bars of steg 
having an analysis corresponding to that desireg 
in the cutters. being cast. The bars have been 
previously cast from melted scrapped reamers, 
taps, milling cutters, and so on, but virgin metg] 
could be used as well. Before a melt is poured, 
a spectrographic analysis is made of a specimen 
cast from the mixture in order to make certain 
that the composition meets specifications. Melt- 
ing temperatures range up to 4000 degrees F. 
Optical pyrometers are employed to check the 
temperature of the melt. 

Pouring takes place with one man holding the 
investment mold in front of the furnace by 
means of tongs and a second man tilting the 
furnace, in the manner seen in the heading 
illustration. When the casting has solidified, the 
investment mold is broken up and the casting is 
cooled under close control. The larger cutters 
are subjected to hardening and tempering oper- 
ations that have been developed to insure fine- 
grained tough structures. 

The final castings are, of course, intact, with 


Fig. 7. Mixing the Pow- 
der and Liquid Binder 
Used for the Investment 
Molds. A Flask for One 
of These Molds is Seen 
at the Right 
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integral gates or risers, as seen in Fig. 1. These 
are readily removed by abrasive saws, after 
which the cutters are sand-blasted for the sake 
of appearance, and finally, the cutting edges are 
sharpened on standard tool and cutter grinders. 
No other machining is necessary. 

In addition to cutters of the types shown, bits 
for lathe tools have been produced in the form 
of rods by precision casting. These rods are cut 
up to suit requirements. In the center of Fig. 1 
is seen a casting that embodies eighteen small 
spot-facers. 

Large savings in money have been effected by 
this process. More than 10,000 cutters have 
already been made by the method outlined— 
over 5000 small spot-facers alone. Hundreds of 
tests on precision-cast cutters show that their 
service life compares favorably with that of 
high-speed steel cutters made in the usual way. 

While this article deals entirely with the ap- 
plication of precision casting to the production 
of high-speed steel cutters, the process has much 
wider possibilities in an automotive plant. For 
example, automobile parts of medium size that 
must be made to accurate dimensions could un- 
doubtedly be precision cast with all grinding or 
other machining eliminated. Plastic molds with 


Fig. 8. The Investment Mold Mixture is 

Poured into the Flask while the Latter 

is Vibrated on a Machine to Insure the 
Release of Air Bubbles in the Mixture 


duplicate cavities could be produced inexpen- 
sively by precision casting the cavities and ap- 
plying them to the mold in the form of inserts, 
thus eliminating tedious die shaping and engrav- 
ing operations. Undoubtedly many more appli- 
cations will become apparent when post-war 
production is resumed on a large scale. 


Fig. 9. The Investment 
Molds are Placed in an 
Electrically Heated Oven 
for Melting and Burning 
away the Wax Patterns. 
This Step in the Pre- 
cision Casting Process 
Leaves Molds_ without 
Any Parting Lines 











The Art of Compressing and Sintering Metal Powders 
into Bearings and Machine Parts has been Developed to 
Such an Extent that Products Weighing as Much as 
100 Pounds can be Economically Made by This Process 


By A. J. LANGHAMMER, President 
Amplex Division, Chrysler Corporation, Detroit, Mich. 


ARTIME necessities have presented 
an exceptional opportunity for the 
proponents of powder metallurgy to 
prove the far-reaching possibilities of this art 
to a hitherto somewhat skeptical metal-working 
industry. In the war emergency it has become 
imperative to build up the fighting power of the 
United Nations in a minimum time, and to 


achieve that end, new manufacturing processes 
have been developed, and others that were being 
adopted slowly in pre-war days have suddenly 
attained proper recognition. Powder metallurgy 
as applied to the production of machine parts is 
in the latter category. 

One of the outstanding wartime achievements 
of powder metallurgy has been a tremendous 








saving of time and material in the manufacture 
of detail parts for Bofors guns. One hundred 
and six Oilite bearings and parts for these guns 
are each made from powder in a matter of sec- 
onds, instead of minutes and, in some cases, 
hours. During a twelve-month period, more than 
5,000,000 man-hours and 1,250,000 pounds of 
critical metals were saved in making these gun 
parts from powdered metal. Taking one of 
these gun parts as an example, approximately 
two hours was required to machine the piece 
when it was a forging. Now it is being made 
from powder in twenty-two seconds, not includ- 
ing the heat-treatment. The powdered-metal 
part requires no machining, except for drilling 
asmall hole. Another remarkable wartime rec- 


ord of powder metallurgy has been the produc- 
tion of over 5,000,000 rotating bands for 38- 
and 40-millimeter shells. 

Until two or three years ago, the largest 
products of powder metallurgy were approxi- 
mately 4 inches in diameter and had a weight 
ranging from 2 to 3 pounds. Very small pieces 
were the customary products, and the great 
majority of pieces were made from non-ferrous 
powders. During the war period, great advances 
have been made in the production of iron and 
steel parts from metal powders, and parts weigh- 
ing as much as 96 pounds are being regularly 
produced. 

This article will deal primarily with powdered 
metal as applied in making machine parts of 


Fig. 1. Large Selection of Bearings and Other Machine Parts Made from Powdered 
Metal at the Amplex Division of the Chrysler Corporation. Some of These Parts 


are Made 200 Times Faster than would be Possible by Other Manufacturing Methods 





Fig. 2. Another Group of Powdered-metal Machine Parts. Some are of Por- 
ous Structure and Others Dense; Some are Self-lubricating and Others 
Dry. Very Few Require Machining Operations to Prepare Them for Use 


various types at Chrysler Corporation’s Amplex 
Division. The products include self-lubricating 
bearings, precision V-blocks, pump gears, height 
gage bases, micrometer frames, ball-bearing sep- 
arators, and so on. It should be pointed out, how- 
ever, that the ramifications of powder metallurgy 
are far more extensive than this. For instance, 
all wire, electrodes, and electrical contacts of 
tungsten, tantalum, and other tough refractory 
metals are produced from powders that have 
been compressed and sintered. Powder metal- 
lurgy has also made possible our fast cutting 
tungsten-, titanium-, and tantalum-carbide tools. 
It was for drawing tungsten wire, which makes 
possible modern fluorescent and incandescent 
lighting, that powder metallurgy was first ap- 
plied in the United States. 

There are four major steps in transforming 
an unpretentious pile of metal powder, such as 
seen in the heading illustration on the platen of 
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a hydraulic press, into strong and accurate 
parts. The first step in the process consists of 
mixing the pure metal powders (one of which 
is a binder), to obtain the exact analysis desired. 
In the second step, the mixed powder is fed into 
dies of presses and compressed to the required 
shape and dimensions, this operation being 
termed “briquetting.” The briquettes appear 
solid enough, but the pressure of one’s fingers 
will transform them back into powder. 

The third step in the operation consists of 
sintering the briquettes by passing them through 
controlled-atmosphere furnaces which are oper- 
ated at temperatures up to 2100 degrees F. In 
this heating process, the binder (metal of low 
melting point) of the powdered metal melts and 
combines the metal particles together to form a 
strong cellular structure. Sintering takes a 
minimum of thirty minutes. In the fourth step, 
the sintered parts are sized in the dies of power 










POWDERED METALS EFFECT MACHINE-BUILDING ECONOMIES 
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Fig. 3. A Bronze Part that 
Comes from the Sizing Press 
Ready for Use without Any 
Subsequent Machining. Hours 
of Tool-room Work were Re- 
quired when This Part was 
Made by Standard Practice 


presses, in order to insure products that meet 
specified dimension tolerances. 

There is an important fifth step in manufac- 
turing Oilite self-lubricating bearings and some 
other parts. This consists of impregnating the 
parts with a non-gumming lubricating oil, thus 
insuring copious self-lubrication that often lasts 
for the lifetime of the part. 

The principle of the briquetting operation is 
clearly illustrated by diagrams X and Y in 
Fig. 7, which shows a mechanically operated 
press equipped with dies for the production of 
a plain cylindrical bearing. It will be seen that 
there is an upper punch A and a bottom punch 
B, the press being designed with upper and 
lower rams for single- or double-end compres- 
sion. Diagram X shows the punches at the be- 
ginning of an operation with the briquetting die 
C loaded from the top of the bottom punch to 
the die face with metal powder, as indicated at 
P. A core rod D extends from the bottom ram 
to the top of the die for forming a hole in the 
work-piece. At E is seen a loading shoe which 
swivels across the face of the die to discharge 














Fig. 4. Four Machine 
Parts of a Type that 
would Require a Great 
Deal of Machine Work 
if Produced by Ordin- 
ary Methods, which are 
Made from Metal Pow- 
der in a Few Seconds 
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the metal powder into the die in the exact 
amount required for making the part. 

In the briquetting operation, the upper punch 
first descends to the face of the die, and then 
the upper and lower punch are moved simul- 
taneously toward each other at the same rate of 
speed, so as to cause equal compression of the 
powder from the top and bottom. This insures 
a part of approximately uniform physical prop- 
erties throughout. If a top punch only were 
employed, obviously the powder at the bottom 
of the die would not be compressed with as great 
pressure as the powder at the top of the die 
which actually came into contact with the mov- 
ing punch. 

When the briquette has been made and the 
top punch withdrawn, the lower punch moves 
upward an additional amount to eject the bri- 
quette from the die. Diagram Y shows the 
punches and die after the upper punch has been 
withdrawn and before the lower punch starts 
the ejection stroke. The briquette is seen at W. © 

The pressure applied in briquetting depends 
upon the total area and the shape of the work- 
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pieces; upon the metals from which they are 
made—that is, bronze, brass, aluminum, or iron; 
and also upon the type of structure desired in 
the finished part—that is, whether it is to be 
porous or fairly dense. The minimum pressure 
employed at Amplex is about 15,000 pounds per 
square inch, while the maximum pressure is 
probably around 100,000 pounds per square inch. 
Each briquette weighs exactly the same as the 
charge of powdered metal, since there is no 
waste of material. 

The diagram in Fig. 8 shows the type of die 
that would be provided for sizing plain cylin- 


Fig. 5. Gears for Non- 
Power-transmitting Ap- 
plications can be Sat- 
isfactorily Produced by 
Powder Metallurgy with 
Teeth as Small as 1/16 
Inch in Width 


drical bearings, such as produced by the briquet- 
ting set-up in Fig. 7. The upper punch A has 
a long cylindrical extension which fits into the 
hole of the work-piece to insure correct internal 
and external diameters. It is the practice in 
sizing to compress the work-piece several thou- 
sandths of an inch. For example, on bearings 
2 1/2 inches in diameter, the sizing would re- 
duce the external diameter from 0.008 to 0.010 
inch and increase the inside diameter about the 
same amount. The lower ram of sizing presses 
is equipped merely with a knock-out B, which 
raises the sized work-piece W above the face of 
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Heavy-Duty, Oil-Cushion Bearings and Machine Parts 
























Compression Permanent Deformation 





Elongation in 2 Inches, Per Cent, Minimum 


Ultimate Tensile Strength (Pounds per Square Inch) 


Pounds per Square Inch for 0.001 Inch Set 
Pounds per Square Inch for 0.005 Inch Set 
Pounds per Square Inch for 0.015 Inch Set 
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Brinell Hardness 
Porosity (Oil by Volume—Per Cent).... 
Specific Gravity 
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Coefficient of Thermal Expansion per Degree F. 
Electrical Conductivity (Per Cent of Copper) 





Oilite Bronze Super-Oilite Iron Oilite 
12,500 30,000 15,000 
11,000 30,000 22,000 
16,000 47,000 40,000 
18,000 58,000 60,000 

5 1 1 

30 45 40 

30 25 30 

6.0 6.0 5.8 

0.22 0.23 0.22 
10.5 X10-* 7.7X10* 6x10- 
7.68 10.8 8.3 
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Fig. 6. Parts Produced 
from Metal Powder Can 
be Made so Porous that 
They can be Used for 
Filtering, Venting, 
Mixing, Separating, 
Metering, Diffusing, 
Flame-arresting, and 
Similar Applications 


'the die for easy removal. Parts sized with such 


equipment have smooth, shining surfaces, and 
are generally ready for assembly operations 
without further machining. 

Machine parts are made by the Amplex Divi- 
sion in three classifications—Oilite, Stressite, 
and Damascite. Oilite includes parts made from 
bronze, iron, and aluminum powder, and prod- 
ucts so termed are intended for use where self- 
lubricating properties are important and poros- 
ity is a necessity. Stressite parts are made from 
the same metal powders for applications where 
self-lubrication is of less importance, but where 
the parts must possess higher physical prop- 
erties. Damascite is a steel, and parts of: this 
classification do not possess the self-lubricating 


Metal Parts for Various Classes of Duty 


feature. The hardness of Damascite parts ranges 
up to 65 Rockwell C. P 

The accompanying table gives the physical 
properties of Oilite, Stressite, and Oilite “16” 
parts intended for heavy-, advanced-, severe-, 
and extreme-duty applications. The properties 
of Damascite parts are not given in this table, 
as they can be varied widely to meet the require- 
ments. Damascite parts can be made soft and 
ductile or like hardened tool steel. 

It will be obvious from Figs. 1 and 2 that 
powder metallurgy can be applied for manufac- 
turing a wide variety of parts. Generally speak- 
ing, the easiest parts to produce are those that 
have a symmetrical outline, whether it be truly 
cylindrical or changing uniformly in contour, as 














Extreme-Duty 

Advanced-Duty Oilite Machine Parts Severe-Duty Stressite Machine Parts Bearings and 

Machine Parts 

Oilite Bronze Super-Oilite Iron Oilite Oilite Bronze Super-Oilite Iron Oilite Super-Oilite “16” 

18,000 35,000 30,000 40,000 45,000 35,000 40,000 
20,000 35,000 30,000 30,000 40,000 35,000 70,000 
25,000 60,000 50,000 35,000 70,000 55,000 90,000 
40,000 75,000 ween . ~-.4-? Sadeee: 3 ob Pi oases 1 © aewonee 120,000 
10 2 2 20 2 2 140 
40 60 70 60 90 ae. i 4 > emeaee 
Saxe’. kc ' aewake. “on? . gawkuae ) cobb" *eeaaee elinG) + °° eee AE sees 5.8 to 6.2 
6.9 6.8 6.2 0.30 0.256 0.24 430 
0.25 0.25 0.230 8.3 7.0 6.6 0.25 
10.5 X10-° 7.9X10-° 6.8 X10-° 10.8 X10-* 8x10-* 7.0X10- 8x10 
6.73 12.05 11.1 17.4 i Soars 1 
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in the case of gears. However, the process can must be in line with the directions in which 
also be employed advantageously for forming the punches of the briquetting press operate. 
odd-shaped parts such as may be seen in Fig. 2. Threads cannot be formed by powder meta}. 
Flat strips can be produced with ease in thick- lurgy, because that would necessitate a split die 
nesses as small as 1/82 inch and in lengths up that could be opened sidewise. All briquetting 
to approximately 24 inches. .Many of the parts — dies are made in one piece. 
in these illustrations are made of iron powder, Cored openings can, of course, be made in the 
with which metal there have been especially wide vertical direction, as shown by a number of ex. 
developments in the last two years. amples in Fig. 2. Corners can be formed on 
There “is, however, one important limitation briquettes as sharp as good design would dictate. 
to be remembered by the designer of parts pro- It should be noted that parts requiring subse. 
duced from powdered metal. Because of the fact quent machining operations also offer advan. 
that briquettes are made by opposing pressures tages and economies when made from powdered 
applied vertically only, no part can be made that metals. Parts impossible to make by standard 
would require sidewise movement in the die methods often can be produced by powder met- 
members for the formation of pockets, etc. It allurgy. Such units include a spline to the flange 
should also be well understood that metal pow- face, a hexagonal recess in the face of a part, 
ders cannot be made to flow satisfactorily around and the like. 
die corners. All powder movement, therefore, Near the top center of Fig. 2 is seen a tool- 


Fig. 7. (Left) Diagrams Illustrating the Operation of Briquetting Presses 

which Transform Powder into Metal Parts in from Two to Six Seconds. 

Fig. 8. (Right) Cross-section of a Typical Punch and Die Employed 
in Sizing the Sintered Powdered-metal Products. 
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Fig. 9. Simple Briquet- 
ting Operation in which 
Powdered Metal is Fed 
into the Die by Hand 
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makers’ V-block of steel, which was turned out 
in large quantities to meet urgent demands dur- 
ing the war period. These V-blocks are file-hard. 
Micrometer frames are shown near the lower 
left-hand corner of the illustration. Near the 
bottom center, just to the upper left of the large 
ball-bearing retainer, are two mating parts with 
internal and external V-shaped ratchet teeth. 
Of particular interest is the fact that the part 
having the external teeth has a hole that is ec- 
centric in relation to the hub and a hexagonal 
countersink at the face. It would be practically 
impossible to produce a part of this kind by 
machining methods, whereas by briquetting, it 
can be made in a matter of seconds only. 


Fig. 10. Briquetting Op- 
in which the 
Press is Equipped with 
an Automatic Powder- 
loading Shoe. The Bri- 
quette is being Auto- 
matically Ejected from 
the Die 


eration 
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Another part of unusual interest is seen at 
the extreme left end of the bottom row in Fig. 1. 
This is a small finger of a type used in large 
quantities on textile machinery. One end rides 
on a shaft and must be self-lubricating, while 
the opposite end operates some other machine 
member and must be hardened in order to resist 
wear. Thus, in processing, one end of this fin- 
ger is left fairly soft and porous, so that it may 
be oil-impregnated, while the other end of the 
finger is hardened. 

Fig. 3 shows a bronze part that is used just 
as it comes from the sizing press. To machine 
such a piece would require hours in the tool- 
room. At the left in Fig. 4 are seen special gears 
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Fig. 11. Operation in which Iron Powder 

is being Transformed into Briquettes of 

Special Four-tooth Impeller Gears which 

will be Placed in Use without Any Ma- 
chining Operations 


Fig. 12. Employing Powder Metallurgy for 
the Rapid Manufacture of a Part that 
would Present Difficult Machining Prob- 
lems if Produced by Standard Practice 
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for a bilge pump, which are made from bronze. 
Each of these parts is briquetted at the rate of 
one piece every nine seconds, ready for use after 
sintering and sizing without the need for any 
machining. When the parts were machined, the 
production time was about four minutes per 
gear. At the right in this illustration is shown 
another Damascite part which presented some 
difficulties because of the appreciable difference 
in height between some of the surfaces. 

It has been stressed in this article that it is 
possible to form metal parts so that they are 
sufficiently porous to permit oil impregnation 
for self-lubricating purposes. However, the 
metal parts can be made so porous by briquet- 
ting and sintering that the parts can be used for 
filtering, venting, mixing, separating, metering, 
diffusing, and so on. Fig. 6 shows a variety of 
parts made from bronze powder for such ap- 
plications. Parts of this classification may be 
approximately 50 per cent porous. In making 
filters, the powder particles range from about 
0.008 to 0.010 inch in size, whereas for machine 
parts the powder particles are as fine as 0.001 
to 0.002 inch. 

There is no difficulty in making spur gears 
(oil-pump type) by this process, as the teeth are 
located symmetrically around a center. Teeth 
as small as 1/16 inch in width can be produced 
successfully. The limitation so far as gears are 
concerned is strength. It is possible to produce 
gears with a tensile strength as great as 50,000 
pounds per square inch, but that, of course, is 
not sufficient for operations under stresses such 
as are generally encountered in an automotive 
transmission. Pump gears made from iron pow- 
der are illustrated in Fig. 5. These gears are 
briquetted at the rate of eight seconds per part. 

The remaining illustrations in this article 
show operations involved in the transformation 
of powder into machine parts ready for use. 
Fig. 9, for example, shows a set-up on a hand- 
fed machine which produces plain Oilite bear- 
ings, about 2 3/4 inches outside diameter by 2 
inches long. In Fig. 10 is shown an automatic- 
ally fed machine which turns out flanged bear- 
ings at the rate of one every six seconds. The 
loading shoe that automatically delivers the 
metal powder to the die, and the pipe that brings 
the powder to the shoe from an overhead hop- 
per, are seen at the left. 

Fig. 11 shows the set-up employed in pro- 
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ducing the special four-tooth bilge-pump gear 
7 shown in detail in Fig. 4, while Fig. 12 shows 
; an operation in which the parts being briquetted 
at high speed are of a design that could be ma- 
chined only with considerable difficulty. 
: It has been mentioned that sintering is per- 
formed immediately after briquetting. One of 
the furnaces employed for the sintering opera- 
tion is illustrated in Fig. 13, which shows the 
loading end. The parts are carried through the 
furnace on a wide-mesh conveyor, the speed of 
which can be regulated to suit the particular’ 
type of parts being handled. These furnaces 
are approximately 50 feet in length, and the 
period of sintering varies from thirty up to fifty- 
’ two minutes, including a cooling period. Some 
parts are oil-impregnated immediately after this 


eae Sx eS 


f operation. Most parts, however, are first run 

; through sizing presses and then dipped in hot 

2 oil while contained in metal baskets, in the man- 

y ner illustrated in Fig. 14. 

t Fig. 13. Loading End of One of the 

- - Controlled-atmosphere Furnaces that are 

Employed for Sintering the Powdered- 
metal Briquettes 

; Collecting Steel Chips in the 

Pontiac Plant Fig. 14. After a Sizing Operation in a 

| The Pontiac Motor Division of General Mo- a pity Seapige Al ‘uae 

e tors Corporation has installed automatic chip are Dipped in Hot Oil Baths to Im- 

e disposal means in one of its shell phants where pregnate Them with Oil 

0 four tons of steel turnings accumulate every 

. hour. The chips or turnings from shell forgings 

h are chiefly in the form of continuous curled 

e strips. Because of their bulkiness and spring- 

i like properties, they are extremely difficult to 

e handle and wasteful of shipping space. These 

" difficulties, however, are overcome by an auto- 

e matic system which requires the services of only 

n two men to handle four tons of steel turnings 


an hour. 
- Between the rows of the turning machines 
- troughs are installed several feet below the floor 
2 into which the chips drop directly from the 
. machines. They are washed along by the cool- 
. ing fluid from the machines, which is also dis- 
e charged into the trough. An elevated conveyor 
e ultimately drops the turnings into a chopper, 
$ which breaks them up into small chips. Another 
\- conveyor then carries these chips to the top of 
a loader from which they fall directly into 
“ freight cars from the loader’s movable . spout. 
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By H. M. BROWN 


General Manager, Huntington \, | 


The International Nickel Co. |; 


The Technique Employed in Extruding Large Tubes 
in a 4000-Ton Hydraulic Press by a Process that 
Reduces Scrap Loss to a Minimum 


make extrusions of nickel, Monel, Inconel, 
and other high-nickel alloys, it was neces- 
sary to ship billets of these metals to one of 
several European plants, because there was no 
extrusion equipment in the United States capable 
of handling these alloys. This manufacturing 
handicap—with its months of delay—has been 
eliminated by the recent installation of a 4000- 
ton horizontal hydraulic press in the Hunting- 
ton, W. Va., Works of the International Nickel 
Co. This machine, the largest of its type in the 
world, had been engaged in turning out large 
quantities of critical war material. Its wartime 
service points toward wide peacetime production 
possibilities for this equipment. 
This press was designed by Hydropress, Inc., 
570 Lexington Ave., New York City, primarily 
for extruding nickel products in the plant men- 


[ past years when it was found desirable to 
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tioned. However, with the increased demand 
for heavy artillery shells, the War Department 
found it necessary to increase the output of ro- 
tating bands. It was proposed that the new 
press in this International Nickel plant be used 
for extruding 8-inch tubes from gilding metal 
(90 per cent copper, 10 per cent zinc) to be cut 
into short lengths for use as rotating bands. As ~ 
a result, the press is being used at present for 
this work, extruding gilding metal tubes to an 
inside diameter of 7.945 inches and an outside © 
diameter of 8.900 inches in 10-foot lengths. The 
practice proved so satisfactory that a smaller 
2750-ton press has been installed in the same 
plant to turn out tubing that is cut into rotating ~ 
bands for 155-millimeter shells. 

The production of shell-band tubing will be ~ 
described ‘in this article, although, as already ~ 
mentioned, the press will eventually be used 














entirely on nickel products, and considerable 
quantities of extruded tubes from nickel and 
high-nickel alloys have already been produced. 
Whether copper or nickel alloys are being han- 
dled, the general principles of operation of these 
extrusion presses are the same. There are, how- 
ever, differences in the extruding tools, as will 
be outlined in this description. 

The raw material for the rotating shell belie 
comes to the extrusion department in the form 
of billets 11 7/8 inches in diameter by 18 inches 
in length, weighing an average of 600 pounds. 
These billets are heated in the rotary-hearth, 
natural gas-fired furnace seen at the right in 
Fig. 1. There are forty-three stations around 
the hearth in which V-blocks are provided to 
prevent the billets from shifting as the hearth 
rotates. The billets are conveniently loaded into 
the furnace and removed at the end of the heat- 


Fig. 1. 4000-ton Extrusion 


Extrusion of Nickel Alloys in This Country. 
Employed for Extruding Large-diameter 
Metal, 


Press 


ing period by long tongs attached to trolleys that 
run on overhead beams in line with the loading 
and unloading doors, as seen in Fig. 3. The bil- 
lets are placed on their sides in the V-blocks. 

Each billet remains in the furnace for three 
hours, at the end of which time it has attained 
a temperature of approximately 1670 degrees F. 
The furnace is operated with a reducing atmos- 
phere. In the case of nickel-alloy billets, higher 
temperatures are necessary—up to 2200 degrees 
F. for some special alloys. The heating period 
for nickel alloys is generally about the same as 
for gilding metal, although the time can be con- 
veniently varied by means of an automatic con- 
trol clock. In addition to nickel, Monel, and 
Inconel, gilding metal and copper tubes have 
been produced. 

When the billets have been heated in the ro- 
tary furnace to the required temperature and 
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Tubes 


Possible the 
Press is also 
from Gilding 
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which are Cut up into Rotating Bands for 8-inch Shells 
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reach the unloading station, they are removed 
by another pair of tongs and placed on a gravity 
roller conveyor which leads to the extrusion 
press container, as shown in Fig. 4. When it 
reaches this point, the billet slides from the con- 
veyor onto a hydraulically operated elevator 
which raises it to the center line of the press, 
as seen in Fig. 5. 

While being raised, the elevator platform 
swings through 90 degrees, so as to bring the 
lengthwise center line of the billet into direct 
line with the press stem and also with the con- 
tainer. The container consists of three parts, 
the inner one being a cylindrical liner of heat- 
resisting steel, as indicated at A, Fig. 6. The 


Fig. 2. Operator’s 
Platform from which 
Various Hydraulic 
Movements of the 
Extrusion Press are 


Controlled 


elevator is controlled from the operator’s station 
at the front of the machine where, as seen in 
Fig. 2, there is a series of levers for actuating 
the valves of various hydraulic units that con- 
trol the machine movements. 

In the next step of the operation, while a clos- 
ing plate is interposed between the container 
and the extrusion die, the billet is pushed into 
the container by the advancing stem C, Fig. 6, 
mandrel B, and dummy ring D. The dummy 
ring is placed over the mandrel prior to this 
step. It can be seen in place on the mandrel in 
Figs. 4 and 5. The closing plate is seen at E, 
Fig. 6. It is carried by a vertical slide shown 
in Fig. 11. Silent chains operate the slide. 


Fig. 3. Placing a 
Billet of Metal to 
be Extruded in a 
Rotary-hearth Fur- 
nace which Heats 
the Billets to Ex- 
truding Temperature 
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Fig. 4. From the Ro- 
tary-hearth Furnace, 
the Heated Billets 
Slide down a Grav- 
ity Conveyor to the 
Extrusion Press 


The hydraulically actuated stem C and man- 
drel B then advance to push the billet against 
the closing plate, pressure being exerted by 
dummy ring D to expand the billet to the full 
diameter of the container. This insures that 
when the hole is pierced through the billet it 
will be concentric. 

Next the stem is withdrawn to the position 
seen in Fig. 7 and the mandrel is pushed into 
the billet to pierce-a blind hole, thus forming a 
heavy cup. In order to prevent the dummy ring 
and mandrel from becoming excessively hot, the 
dummy ring is wiped with a cooling lubricant 
between operations and air blasts are directed 
on the mandrel. The air blasts are delivered 


Fig. 5. An Elevator 
at the Foot of the 
Conveyor Lifts the 
Billet and Swivels 
it into Line with 
Piercing Mandrel and 
Extruding Stem 





through vents in a cover that is slipped over the 
mandrel between operations of the press. 

At the end of the cupping and piercing opera- 
tion, the mandrel is withdrawn from the billet 
and the container is moved toward the left, as 
viewed from the front of the machine, away 
from the closing plate, so that the latter can be 
withdrawn vertically. The container is then 
returned to the right to bring its right-hand end 
against the extrusion die F, as seen in Fig. 8. 
This die is'‘mounted on another heavy horizontal 
slide or carrier. 

The mandrel is then again advanced to push 
out the bottom of the billet, producing a slug G, 
Fig. 9, which is of slightly larger diameter than 
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Fig. 6. Diagram which Shows the Heated Billet 

Pushed into Container by Means of Mandrel b, 

Stem Co and Dummy Ring D. with the Container 
Closed by Plate k 


Fig. 7. A Hole is Pierced in the Billet by Man- 

drel B. While This is in Progress. Stem C ts 

Withdrawn in Order to Enable the Billet Metal 

to Flow back along the Mandrel. thus Forming 
a Heavy Cup 




















Fig. & Diagram which Shows the Container in 
Contact with the Extrusion Die Fy the Closing: 
Plate having been Lifted from in Front of Die 


Nig. 9. Mandrel Bis again Advanced to Complete 
Piercing of the Hole in the Cup 


Fig. 10. kxtrusion of the Tube Occurs as Stem 

C Pushes Dummy Ring D forward from the 

Position Illustrated in’ Fig. 9, the Mandrel 
Advancing at the Same Speed 
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the pierced billet hole. After the mandrel has 
been fed through the die opening, the stem aq. 
vances with the mandrel and forces nearly aj} 
of the billet stock through the cylindrical opep. 
ing between the mandrel B and the die F, ag 
seen in Fig. 10, thus extruding a tube. A smal] 
amount of unextruded billet stock remains in the 
container in the form of a flange that is integra] 
with the extruded tube. During all the steps of 
the operation up to this point the die unit has 
been held stationary by a heavy horseshoe. 
shaped casting, which transfers the full load to 
the press platen. 

After the extrusion has been completed, the 
flange of unextruded stock must be removed 
from the end of the tube which leaves the die 
last. The accuracy of the outside diameter of 
the tubes is controlled by the die, and the accu- 
racy of the inside diameter by the mandrel. In 
the case of the rotating shell-band tubing, the 
tolerance on both inside and outside diameters 
is plus or minus 1/32 inch. 

; i At the end of the extruding operation, the 
Fig. 11. A Vertical Slide on the horseshoe locking casting is lifted from in back 
4000-ton Press Carries. the Plate of the carrier and the latter is moved to the 
right to a combination sawing and shearing 
machine for cutting off the unextruded scrap. 
The saw, which may be seen in Fig. 13, is gen- 
erally employed for the operations on the gilding 
metal tubes, but the shear is used for many 
nickel-alloy tubes. At the end of the scrap re- 
moving operation, an ejector pin.mounted on a 
swiveling member, as seen at the left in the 


that Closes the Container during 
the Piercing Operation 


Fig. 12. The Pier- 
cing Mandrel and 
Pressing Stem are 
Here Seen Advancing 
to Push the Billet 
into the Container 
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Fig. 13. The Sawing 
and Shearing Machine 
at the Right-hand End 
of the Extrusion Press, 
which is Employed to 
Remove the Flange of 
Unextruded Metal from 
the Tubes 


illustration, is swung down into line with the 
finished tube. The tube is ejected from the die 
carrier by moving the latter back toward the 
press so that the ejector pin can push the tube 
out. 

The die carrier then returns farther to the 
left into the working position for the next oper- 
ation. The finished tube is discharged on a 
roller conveyor, as seen in Fig. 14, which leads 
to a transfer point from which the tubes go to 
lathes to be cut up into the shell bands. 

This hydraulic press is equipped with two 
cylinders, a 2500-ton main cylinder, which acts 
on the stem and provides the high pressure re- 
quired. for extrusion, and a 1500-ton cylinder, 
which supplies the pressure necessary for pier- 
cing the billet in the container. The capacity of 
this cylinder is also applied to the stem during 
extrusion. Pressure is supplied to the machine 
from an air-loaded accumulator in which water 
is maintained at a pressure of 4250 pounds per 
square inch by two pumps driven by 400-H.P. 
motors. A low-pressure prefilling system effects 
the idle movements of the stem and mandrel. 
Water under pressure supplied from the high- 
pressure accumulators is applied for the short 
piercing and extruding strokes. The auxiliary 
cylinders of the press, which operate the con- 
tainer slide, die carriage, billet elevator, etc., are 
supplied only with high-pressure water from the 
accumulators. At the end of each operation, all 
of the high-pressure water used goes to an over- 
head tank which feeds the pumps. 


MACHINERY, April, 1945 — 169 








Fig. 14. Another View of the Shearing 
and Sawing Machine, Showing a Completed 
Tube and, Lying in Front of It, the Slug 
of Metal that is Pierced from the Cup at 
the Beginning of the Extruding Operation 




















A Process that in the Days before the War was Employed 

Primarily for Strengthening Springs is Now Applied to a 

Wide Variety of Parts, Including Gears, Crankshafts, Con- 
necting-Rods, and Even Aircraft Propeller Blades 


By CHARLES O. HERB 


ing the war production era in the appli- 

cation of shot peening for increasing the 
fatigue resistance of stressed metal parts. This 
process was mainly applied before the war for 
strengthening leaf and coil springs required in 
automotive production. During the war period, 
however, the process has been widely adopted 
for a variety of parts used in the drives of 
tanks, jeeps, airplanes, and other fighting equip- 
ment. The wartime applications point to an 
even wider utilization of the process in the man- 
ufacture of peacetime products when the war 
is ended. . 

Shot peening is a method of cold-working 
metal parts by subjecting the stressed surface 
of the parts to a rain of metallic shot thrown at 
a relatively high velocity. Each shot acts as a 
tiny peen hammer, making a small pit in the 
metal and stretching it radially. There is a 
plastic flow of the surface fibers beyond their 
yield point in tension throughout a layer which 
extends from 0.005 to 0.010 inch in depth below 
the surface. 

The fibers underneath this top layer, however, 
are not stretched to their yield point, and there- 
fore retain their elasticity. These under fibers 
are, of course, bonded to the stretched surface 
layer, and after the peening action, the inner 
fibers force the outer fibers to return to a shorter 
length than that at which the stretched fibers 
would tend to remain. In the equilibrium that 
results, the surface fibers are in residual com- 
pression, while the inner fibers are in tension. 

Laboratory tests have indicated that the sur- 
face compression stress is several times greater 
than the tension stress in the interior of the 
section. Therefore, when working stresses are 
applied that would ordinarily increase the ten- 
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sion stress on the surface, they are offset by the 
residual stress in the surface layer. Since fatigue 
failures generally result from tension stresses 
and not from compressive stresses, the result js 
a considerably greater. fatigue life. 

One of the outstanding advantages, obviously, 
of shot peening is that it provides an economical 
means of substantially increasing the strength 
of working parts without necessitating any in- 
crease in their weight. As an indication of the 
improvement in fatigue resistance that is ob- 
tainable by peening, it may be mentioned that 
laboratory tests conducted by J. O. Almen of the 
Research Laboratories Division of General Mo- 
tors Corporation show that shot peening has 
increased the life of hypoid gears as much as 
600 per cent; aircraft engine crankshafts, 900 
per cent; steering knuckles, 475 per cent; welded 
joints, 310 per cent; transmission main shafts, 
520 per cent; and helical springs, 1370 per cent. 

Two methods of shot peening have been de- 
veloped. In the process that is most widely 
used, the shot is thrown on the work from a 
centrifugal wheel that revolves at high speed, 
while in the second method, the shot is directed 
on the work by compressed air. The first-men- 
tioned method, as carried out in Wheelabrators 
built by the American Foundry Equipment Co., 
Mishawaka, Ind., will be treated in this article. 

In this shot peening method, one type of 
equipment consists of a machine equipped with 
a large-diameter rotating table on which there 
is a series of smaller stands or tables for carry- 
ing the work to the shot blast. A machine of 
this type is shown in the heading illustration. 
The smaller work-tables are held stationary on 
their axes as they pass through the loading and 
unloading stations, but they revolve on their 
axes as they are carried beneath the shot blast, 


ee ae ee ee ee eT 





so as to insure that the blast will be directed 
uniformly around the surface or surfaces being 
peened. 

Machines are also available in a design in 
which the work-pieces are fed in a direct-line 
motion past the stream of shot. Machines of 
this construction are particularly intended for 
handling long parts, such as leaf springs, which 
are to be peened along one surface only rather 
than completely around a cylindrical section. 
In machines of this type, the work is carried 
through the machine by an endless belt or chain. 

Special machines are also built to meet un- 
usual conditions. A machine designed for peen- 
ing airplane propeller blades, for example, has 
a carriage or slide which lowers the propeller 
blade a distance of several feet from the loading 


position for the performance of the shot peening 
operation, and then raises it to the starting po- 
sition. In other words, the work-slide merely 
moves up and down. The propeller blade is held 
vertically on the slide. 

On all of these machines the shot is delivered 
by a bladed wheel of the construction shown in 
Fig. 1, which is revolved at a peripheral speed of 
approximately 11,500 feet per minute, although 
the speed can be adjusted to suit varying con- 
ditions. Shot is fed from a hopper A to the cen- 
ter of the wheel, where there is a small impeller 
B which rotates with the wheel proper and car- 
ries the shot to an opening in a stationary con- 
trol cage C. 

The shot is discharged through the opening to 
the wheel blades D. It is picked up by the inner 
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ends of the blades and is gradually accelerated 
in its movement to the periphery of the wheel. 
The final velocity of the shot as it leaves the 
wheel is the resultant of radial and tangential 
forces and is generally about 13,000 feet per 
minute. Changes in the direction of the shot 
stream can be obtained by merely turning the 
control cage to alter the position of the cage 
opening. 

The closer the control of shot peening opera- 
tions, the more accurate are the results. Such 
factors must be taken into consideration as the 
duration of exposure of the work to the shot; 
the size and hardness of the shot; the velocity 
of the shot; the work coverage and direction of 
the shot; the rate of shot breakdown and re- 
moval; and finally, the hardness and other phys- 
ical properties of the work. 


In order to insure effective peening of fillets: 


and other surface irregularities, the shot must 
be small enough to cold-work the surfaces in- 
volved. Therefore, the radius of the shot should 
be less than the radius of the smallest fillet or 
surface irregularity. The larger the size of the 
shot, the deeper will be the surface layer that is 
put under compressive stress. Obviously, with 
thin pieces, shot of small diameter should be 
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SHOT PEENING 








Fig. 1. Phantom View of 
Blast Wheel on Wheela- 
brator Shot Peening Ma- 
chines, Showing Move- 
ment of the Shot from the 
Time It Leaves the Hop- 
per until It is Thrown 
from Wheel Periphery 


used. The size of the shot affects the appear- 
ance of the peened part. Smaller shot will pro- 
duce a finer matte surface. 

The rearrangement of physical surface struc- 
ture should be taken into consideration. The 
larger the shot, the greater the rearrangement. 
With parts that must be held to close tolerance, 
the surface structure displacement should be 
small. It is desirable that the shot be at least 
as hard as the work and tough enough to resist 
fracture. The size of shot used in peening 
usually varies from SAE P-16 to P-66. In this 
classification, the number indicates the size of 
the shot in thousandths of an inch with certain 
tolerances above and below the diameter. 

The velocity that must be imparted to shot to 
meet specified peening intensities depends upon 
its size and hardness. The energy of the shot 
varies with its mass and velocity. If the mass— 
that is, weight—is changed, it is necessary to 
change the velocity in order to maintain the 
same peening intensity. In Wheelabrator ma- 
chines, the shot velocity can be varied by chang- 
ing the speed or size of the wheel. 

To be effective as a peening agent, shot must 
retain its spherical shape. When fracture occurs, 
the shot breaks down into grit, which has an 
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abrading effect. It is extremely important, there- 
fore, that hroken shot be removed from the ma- 
chine as quickly as possible. On Wheelabrator 
machines this is accomplished by a special sep- 


-grator. There is also an automatic mechanism 
for adding new shot in the same quantity as the 
proken shot removed. 

In setting up a production operation, it is de- 
sirable to determine by laboratory methods the 
amount of shot peening that will give the most 
satisfactory results. In all fatigue tests con- 
ducted to determine the benefits of shot peening, 
it is important that the shot-peened parts fail 
at the same location as the unpeened parts. 
Otherwise, a true check of the value of shot 
peening is not obtained. 

A method developed by J. O. Almen has been 
accepted as the best means of measuring the 
peening intensity of the shot peening process. 
This inspection method is based on the principle 
that if a thin flat strip of hard steel is shot 
peened on one surface only, the stretching of the 
surface fibers will cause the strip to assume a 
curved shape. The amount of this curvature is, 
therefore, a measure of the compressive stress 
to which the specimen was subjected. In prac- 
tice, the thin test strip is attached to a simple 
steel block by screws in such a manner that it 
is held flat during and after peening, until it is 
released from the block. Then it assumes its 
curved shape. 

Gages were devised by Mr. Almen to measure 
this curvature of the test strip or “are height” 
in a length of 1 1/4 inches. Each gage has a 
dial that is graduated in thousandths of an inch. 
On the latest type of gage the test strip is placed 
against four ball contacts in such a way that the 
dial can register a combination of the arc both 
longitudinally and transversely on the strip. 
Measurements are taken on the concave smooth 
side of the test strip, so as to avoid any varia- 
tions due to roughness of the peened surface. 

There are two sizes of Almen test strips in gen- 
eral use, an “A2” strip intended for light work 
on which the arc height will not exceed 0.026 


Fig. 2. Tread Pins. for Military Tanks 

are Production Shot Peened in a Machine 

equipped with an Endless Rubber Belt Con- 

veyor that Carries the Pins beneath Two 

Blasts of Steel Shot, One Directed at 
Each End of the Pins 
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inch (the thickness of this strip is 0.0510 inch 
within plus or minus 0.001 inch) and a “C”’ strip 
that is intended for use on heavier work. The 
“C” strip allows a higher intensity of shot peen- 
ing before the strip saturation point is reached. 
The strip has a thickness of 0.0938 inch within 
plus or minus 0.001 inch. Both strips are 3 
inches in length by 3/4 inch in width. 

These Almen test strips are used not only in 
setting up a production job, but also in main- 
taining a periodic check on the operation. When 
a job is first started in production, tests should 
be taken at least hourly, and in practically all 
work, they should be taken several times a day 
to insure that the peening objectives are being 
obtained. Any variation from the standard 
peening intensity that has been established re- 
quires a check-up on the various factors that 
affect the intensity. 

Two blocks with Almen strips may be seen at 
A, Fig. 3, attached to fillets of a dummy crank- 
shaft, ready to be conveyed through a shot peen- 
ing operation. The strips occupy the same posi- 
tions as the areas on actual crankshafts that are 
shot peened in this operation, and thus permit 
a true reading of the peening intensity that is 
being imparted to the work. 

In the operation shown in the heading illus- 
tration, 18-inch spiral bevel gears for truck 
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differentials are shot peened on the teeth. The 
large rotating table of this machine is 6 feet 
9 1/2 inches in diameter, and it is equipped with 
eight smaller work-tables, somewhat larger than 
the gears they are designed to accommodate. 
When the gears leave the loading station and 
when they return for unloading, they pass under 
several rubber curtains, which are slit to permit 
passage of the work-tables. These curtains pre- 
vent the steel shot from ricocheting outside of 
the machine, and it is general practice to pro- 
vide them on all shot peening equipment. It is 
also general practice to protect with rubber 
padding all surfaces of the large and small tables 
that are exposed to the steel shot. Inside the 
machine, rubber is used to protect structural 
members from the shot. 


Fig. 3. Method of Using 
Almen Test Strips to 
Determine the Peening 
Intensities Produced in 
Critical Areas 


Crankshaft 


of a 


Peening of gears is performed without distor- 
tion of the tooth form, and some shop men claim 
that peened gears operate more quietly than un- 
peened gears. On most gears, the maximum 
bending stress is in the fillets at the root, but in 
coarse-pitch gears with a large pressure angle, 
the maximum bending stress may be on the 
tooth flanks. Shot peening can be directed pri- 
marily either on the roots or the flanks of gear 
teeth. 

The Ford Motor Co. shot peens ring gears and 
pinions for trucks, armored cars, etc. An opera- 
tion on spiral bevel ring gears of 12 7/8 inches 
outside diameter is illustrated in Fig. 4. Ata 
torque load of 78,400 inch-pounds, the fatigue 
life of unpeened gears averaged 125,000 revolu- 
tions of the pinion. Peened gears have a fatigue 


Fig. 4. Ring Gears and 
Pinions are Placed to- 
gether on Work-tables 
of a Shot Peening Ma- 
chine in the Ford Plant 
for Simultaneously Peen- 
ing the Teeth of Each 
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Fig. 5. Connecting-rods 

are Shot Peened all over 

in Four Passes through 

This Machine to Increase 

the Fatigue Resistance 
of These Parts 


life of more than twice that number of pinion - 
revolutions with the same torque load. Gears 
no longer fail at the roots of the teeth, and when 
failure finally occurs in the tests, it consists of 
a crumbling of the tooth flanks. 

Approximately 900 sets of ring gears and pin- 


ions are shot peened per day of twenty-four 
hours in a machine of the type illustrated. When 
the gears reach the shot-blast area, the work- 
tables are revolved, so that all portions of the 
roots and the load side of the teeth are brought 
into direct line with the shot. This equipment, 
as well as all other shot peening machines in the 
Ford plant, is provided with an ammeter which 
indicates the electrical energy being expended 
in performing the operation. The ammeter is 
an index of the power consumed by the Wheel- 


Fig. 6. A Similar Shot 
Peening Operation Per- 
formed on Connecting- 
rods at Cadillac Motor 
Co.’s Plant. These Rods 
are also Passed through 
the Machine Four Times 
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abrator motor in throwing shot. The amount of 
power consumed is directly proportional to the 
amount of shot thrown by the Wheelabrator; 
hence the ammeter reading is an index to the 
amount of shot being thrown at any one time. 
The gears and pinions are shot peened as they 
arrive on overhead conveyors direct from heat- 
treating operations. 

It is the Ford custom, once a shot peening op- 
eration has been established in production, to 
have the operator run an Almen test strip 
through the machine at least once for every 
eight-hour shift to see that the specified arc 
height is being obtained. Also, a man from the 
metallurgical and chemical] laboratory visits each 
machine at least once a day to make a similar 
check. The laboratory man makes the visit dur- 
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ing different hours of the day, so that the ma- 
chine operator never knows just when the labor- 
atory check will be made. Consequently he 
keeps close observation of the operation at all 
times. About 50 pounds of shot per hour are 
added in shot peening operations at the Ford 
plant. Shot of SAE P-23 specification is used 
in all operations. 

Tractor tread pins are peened on opposite 
ends at the rate of 1200 pins an hour at the 
plant of the Ohio Rubber Co. on a special ma- 
chine, the unloading end of which is illustrated 
in Fig. 2. They are peened only around fillets 
where the ends join the first bosses. The pins 
are carried through the shot-blast zone by an 
endless rubber belt conveyor equipped with suit- 
able clips for holding them in place. The tread 
pins are revolved as they pass beneath two shot 
wheels. One wheel directs a blast of shot on one 
end of the pins, and the second wheel on the 
opposite end of the pins. The life of these tank 
tread pins has been about tripled by peening. 


Connecting-rods for tank engines are peened 
all over, with the exception of the bearings, jn 
four passes through the machine illustrated jp 
Fig. 5 in the Ford plant. The bearings are pro- 
tected from the action of the shot by metal disks 
which are bolted to the bearing ends. The pen. 
ing intensity in this operation is the same as 
that required to induce an arc height of 0.012 
inch within plus or minus 0.002 inch on apn 
Almen “A” strip. There has not been a single 
failure in the field from fatigue since shot peen- 
ing was adopted to increase the strength of 
these connecting-rods. ' 

After the rods have gone through the machine 
twice in the fixture seen at the right (the rods 


.being turned upside down between the two 


passes), they are transferred to a fixture such 
as seen at the left. The rods are also reversed 
in this fixture between two passes, so as to in- 
sure complete peening all over. About three 
hundred rods are peened per eight-hour shift. 

Somewhat similar equipment is employed by 


Fig. 7. Shot Peening Tank-engine Quills with the Gear 

Ends Protected by Square Mask Castings, which also Per- 

mit of Indexing the Quills between Four Successive Passes 
beneath the Shot Blast 
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the Cadillac Motor Co. in shot peening connect- 
ing-rods all over. This operation is illustrated 
in Fig. 6. In this operation, as well as in the 
one previously described, the work-tables are 
revolved on their own axes as they are carried 
under the stream of shot. 

Quills for tank-engine applications are seen in 
Fig. 7 on the tables of another shot peening 
machine in the Ford plant. The quills are made 
with a gear at each end, and these gears must 
be protected from the shot. This is accomplished 
by enclosing the gear ends in square blocks, 
which also provide a means of indexing the 
quills between four passes of the machine. The 
quills must be peened all around, and it is for 
this reason that they are run four times through 
the peening machine. It is of interest to note 
that after three passes have been made, the 
quills have a deflection in the center of 0.003 to 
0.004 inch. The fourth pass straightens them. 

In the fatigue tests performed on these quills, 
the parts are twisted 8 degrees. Peening more 





than doubles their life; whereas unpeened quills 
would fail after about 70,000 cycles, the peened 
quills withstand at least 150,000 cycles. 

A unique method was devised by Ford engi- 
neers for automatically revolving long, slender 
generator shafts during shot peening to insure 
uniformity of peening all around the shafts. 
Both ends of this shaft must be protected from 
the shot, and to accomplish this, castings are 
slipped over them. One of these castings, as 
seen in Fig. 8, is provided with radial fins. When 
the work-pieces move into position beneath the 
stream of shot, the force of the shot striking the 
fins causes the entire part to rotate at a rela- 
tively high speed on its own axis. The tables 
also revolve on their axes, as on most machines 
of this type. On the right-hand table may be 
seen at test strip about to go through the peen- 
ing operation with two of the generator shafts. 

Leaf springs for automotive applications have 
been peened for some years by the Ford Motor 
Co. on machines of the type illustrated in Fig. 9. 


Fig. 8. Shot Peening Slender Generator Shafts with a 

Finned Casting on One End that Causes Rotation of the 

Shafts on their Axes as They are Carried beneath the 
Shot Blast 
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Fig. 9. Shot Peening Operation on Automotive Leaf Springs, which 
is Typical of the Manner in which the Process is Carried out in 
a Number of Plants 


An endless link conveyor carries the parts 
through the machine. Jeep springs were being 
handled at the time that the photograph was 
taken. One type of leaf spring assembly that 
is required to withstand 300,000 cycles of de- 
flection without being peened will undergo at 
least 600,000 cycles after being peened. 


Leaf springs are peened on the concave or 
tension side only. Spring leaves are taken from 
each heat of steel and tested for fatigue resist- 
ance after they have been assembled into con- 
plete springs. 

Torsion bars 5 to 6 feet in length are shot 
peened their entire length in a machine, of which 


Fig. 10. Fatigue Testing Machine Used on Leaf Springs 

in the Laboratory of the Studebaker Corporation. This 

Machine, which is of the Walking Beam Type, is Shown 
Testing Two Springs Simultaneously 
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Fig. 11. Long Torsion Rods are Fed through a Shot Peen- 
ing Operation by a Unique Arrangement of Tapered Roll- 
ers, which Simultaneously Revolve the Torsion Rods on 
their Own Axes and Feed Them through the Equipment 


one end is illustrated in Fig. 11. Rollers of op- 
posed taper, mounted on shafts set at an angle 
to the line of motion, feed the torsion bars 
through the machine and onto an unloading 
table at the opposite end. The torsion bars re- 


volve on their axes as they pass through the 
machine, so as to insure uniform peening all 
around, as well as for the full length. These 
torsion bars are being used on tanks, jeeps, and 
trucks in place of springs. 


Recent Improvements in High-Strength 
Cast Irons and Cast Steels 


ES a paper reviewing recent developments in 

engineering materials, read by Archibald 
Black before the annual meeting of the Amer- 
ican Society of Mechanical Engineers, reference 
was made to the present status of high-strength 
cast irons and cast steels. So much improve- 
ment has been made in the tensile strength of 
cast iron and cast steel within the last decade 
or so that these materials have to be considered 
in the light of current experience rather than 
in that of older text-book figures. 

By 1941, the American Society for Testing 
Materials’ specifications for cast iron covered 
eight classes, with maximum tensile strengths 
of 20,000 to 60,000 pounds per square inch. 
Even this is not now the maximum, for cast 
irons with tensile strengths up to 80,000 pounds 


per square inch are now made for special pur- 
poses. The greater strength has resulted mainly 
from improved melting practices, the addition 
of alloys, and heat-treatment. 

Somewhat similar progress has been made in 
the melting technique, control of inclusions, and 
deoxidation of cast steels. For these, the Amer- 
ican Society for Testing Materials’ specifications 
now range up to 150,000 pounds per square inch 
tensile strength, with a yield point of over 
125,000 pounds per square inch and a minimum 
elongation of 10 per cent. In other steels of the 
“chrome-moly” type, the tensile strength runs 
up to 205,000 pounds per square inch, with 5 
per cent elongation. Here the improvement is 
due mainly to the addition of alloying elements 
and to heat-treatment. 
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This Method of Welding, which was Originally Applied 
to Operations in the Railway and Oil Fields, is being 
Increasingly Employed in Factory Production 
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an automatic process developed within 

the last few years by The Linde Air 
Products Company, in which the work-pieces 
are joined while in the solid state without the 
addition of any melted metal. In welding steel 
by this process, temperatures of 2100 to 2300 
degrees F. are employed. Pressures of 2500 to 
4500 pounds per square inch are applied to effect 
upsetting as the parts attain the proper degree 
of heat. This pressure-welding process is espe- 
cially adaptable to the welding of high-carbon 
and alloy steels, which are welded with difficulty 
by fusion methods. 

In oxy-acetylene pressure welding, the weld 
is made by a coalescence of grains across the 
interface. To produce this action, clean, square 
surfaces are first brought together under pres- 
sure and then heated to the required tempera- 
ture. It is important that the work-pieces be 
heated uniformly through their entire sections 
in the vicinity of the joint. This is accomplished 
by directing a group of oxy-acetylene flames 
around the sections to be welded. Relative move- 
ment between the oxy-acetylene welding heads 
and the work is frequently necessary to produce 
even heating. The pressure-welded joint has a 
definite bulge or upset which varies in height 
with the thickness of the metal being welded. 
The bulge is characterized by smooth, well 
rounded fillets. 

The several steps in an oxy-acetylene pres- 
sure-welding operation are illustrated diagram- 
matically in Fig. 1, which shows at A two steel 
bars to be welded together. These bars are first 
aligned in a machine, and then the square, 
smooth ends are forced firmly together by the 
application of a pressure amounting to, say, 
3000 pounds per square inch, as at B. This pres- 
sure is maintained.throughout the operation. 

The bars are next heated by oxy-acetylene 
flames, as indicated at C. They are, of course, 
heated for some distance on each side of the 
interface, generally by moving the welding head 
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back and forth sideways a distance of about one- 
half the bar diameter on each side of the inter- 


face. With such an arrangement, the metal ad- 
jacent to the interface, as well as the abutting 
surfaces, is brought to a temperature of, say, 
2100 degrees F. This is well below solidus tem- 
perature—that is, the melting temperature of 
the lowest melting constituent in the steel. 

As the work-pieces become heated beyond a 
certain temperature (which differs with the 
metal composition), the pressure applied on the 
abutting ends provides an upsetting action, as 
indicated at D. The welded work is held for a 
short time at the maximum temperature, and is 
then allowed to cool. 

From this description it will be apparent that 
pressure welding requires equipment for apply- 
ing end pressure, welding heads designed to 
provide uniform and controlled heating, and in- 
dicating and measuring devices for regulating 
the process throughout its cycle. The exact type 
of equipment to be used depends on the shape of 
the work and the location of the weld. 

Some operations require rather complex equip- 
ment, whereas a simple press is entirely suitable 
for other operations. For joining long members 
such as railway rails and overland pipe, ma- 
chines equipped with side clamping jaws are 
necessary, and several different types of these 
machines have been designed and are in use. 
Experience has shown that hydraulic or fluid 
pressure equipment is well suited for pressure- 
welding machines because it is readily variable, 
is subject to mechanical control, and will main- 
tain pressure regardless of expansion or con- 
traction of the pieces being welded. 

The necessary capacity of the pressure equip- 
ment depends, of course, upon the size of the 
work. Most pressure welding of steel is being 
performed at pressures of from 2500 to 4000 
pounds per square inch on the abutting surfaces. 
For welding steels that have high strength at 
high temperatures, such as chromium and chro- 
mium-nickel steels, it may be necessary to use 
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Fig. 1. Diagrams Indicating the Successive Steps in Oxy-acetylene Pressure- 

welding Operations in which the Two Work-pieces to be Welded are Heated 

by Oxy-acetylene Flames to a Temperature of About 2100 Degrees F. and 
Pushed together to Effect the Welding 


unit pressures as high as 5000 pounds per 
square inch. Welds can be made with pressures 
as low as 1000 pounds per square inch, but up- 
setting is slow at this comparatively low pres- 
sure, and surface melting results. 

In order to insure uniform and controlled local 
heating, it is necessary that the heat supply be 
proportioned to the dimensions of the work 
cross-section, so that the rate of temperature 
rise will be uniform throughout the section. The 
interior of sections must be brought to the weld- 
ing temperature without overheating the ex- 
ternal surfaces. 

For practical purposes, requirements of uni- 
form and controlled heating are best met by 
employing a multiple number of small oxy- 
acetylene flames. This method of heating pro- 
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vides a wide latitude in balancing the local heat 
input with the heat requirements at any partic- 
ular point. In practically every application, the 
heating flames are directed against the outside 
of the work only, an exception being made in 
some cases of very heavy walled tubing. In such 
instances, the application of heat both on the 
inside and outside of the tubing may be re- 
sorted to. 

In most pressure-welding operations, it is 
desirable to keep the blowpipe in motion with 
respect to the work, or vice versa. In the case 
of cylindrical parts, it may be more convenient 
to rotate the work and hold the blowpipe sta- 
tionary. However, the welding head may be 
given a slight circumferential oscillation and the 
work held stationary. By moving the welding 
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Fig. 2. Successive Sta- 
ges in the Pressure 
Welding of Steel Tubes 
and Forged Eyes to Fab- 
ricate Torque-tube Axles 
for Truck and Tank 
Bogies 


head longitudinally back and forth across the 
interface, it is possible to heat the desired width 
of zone with a blowpipe of smaller dimensions 
and simpler construction than would be required 
if the entire width of the heated zone were cov- 
ered with stationary welding flames. 

Moving the blowpipes or the work also per- 
mits the use of greater capacity heating flames, 
with a consequent economy in welding cost due 
to the reduction in time required for welding 
and reduced loss of heat by conduction. One in- 


Fig. 3. Machine Designed 
for Welding Tubes and 
Eye Forgings together 
in the Fabrication of 
Torque-tube Axles 


stance in which the movement of the flames is 
especially advantageous is in the welding of rail 


This high-carbon high-manganese mate- 
In rail 


steel. 
rial is very susceptible to “burning.” 


welding operations, therefore, the blowpipes are 
moved to and fro sufficiently to prevent the 
formation of a spot or zone of “burned” metal 
under the heating flames. 

Pressure welding is suited for operations in 
which the opposing work faces are practically 
the same in size and shape. In pressure welding 
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members of different thicknesses, the larger 
section is tapered to the same dimensions as the 
smaller section, so as to provide equal thickness 
at the joint. The most important point to con- 
sider in regard to the shape being welded is 
whether it can be adequately heated by a series 
of oxy-acetylene flames without interfering with 
the application of pressure. 

Two techniques that differ only mechanically 
have been developed for controlling the process. 
In one, the work ends to be welded are machined 
to a fairly smooth, clean finish. The necessary 
quality of end preparation depends primarily 
upon the composition of the base metals to be 
welded. For average low-carbon steels, the prin- 
cipal requirement is cleanliness, as very satis- 
factory welds have been made on a production 
basis with a rather rough finish. With high- 
carbon steels, and more particularly alloy steels, 
close mating, as well as cleanliness, is essential. 

The work faces are usually cleaned first with 
a grease solvent. The parts are then loaded into 
the machine, which aligns the faces and forces 
them together under an initial load of approxi- 
mately 3000 pounds per square inch of cross- 
sectional area. The blowpipes are next lighted 
(having been previously adjusted to predeter- 
mined gas pressures), after which their recipro- 
cation across the interface is started. When a 
temperature of about 2000 degrees F. is reached, 
the metal starts gradually to upset. The process 
continues with the temperature of the work in- 
creasing gradually to a value of about 2300 de- 
grees F., during which time the predetermined 
amount of upset is obtained and the flames are 
extinguished. Pressure is maintained until the 
weld has cooled somewhat. 
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Fig. 4. Cylinders for 
the Shipment of Ligue. 
fied Gases are Construg}. 
ed by Pressure Welding 
together Two Deep. 
drawn Shells 12 Inches 


Outside Diameter 


In the alternate pressure-welding technique, 
which is widely used, the only differences are 
that an initial low pressure is applied to the 
work-pieces during the heating period, and up. 
setting is accomplished by rapidly increasing 
the hydraulic pressure after a certain time in- 
terval, or when a predetermined temperature of 
the work has been attained. 

The amount of shortening in the work-pieces, 
or the amount of upsetting of the metal at the 
joint, represents, under the condition of con- 
stant heat input, an integration of the elements 
of time, pressure, and average work tempera- 
ture. It has been found that the amount of up- 
set or shortening of the work-pieces is an en- 
tirely satisfactory measure of the progress of 
the weld, when pressure is properly controlled. 
The amount of upsetting is rather difficult to 
measure, because upsetting occurs immediately 
under the flames. For this reason, the amount 
of shortening of the work-pieces is generally 
used as an index of the progress of the overa- 
tion. This method of determining when a weld 
has been completed gives a further advantage 
in that electrical or mechanical means can be 
set up to shut off the gases and the pressure 
when a weld has been consummated. 

Pressure welding is free from two elements 
that limit the applicability of fusion welding to 
some metals—namely, the element of fusion and 
the presence of added weld metal. The molten 
condition would seem to be the ideal state in 
which to unite two metal parts, but fusion fre- 
quently offsets this apparent advantage by seri- 
ously impairing the quality of the base metal 
through overheating, burning, or other high- 
temperature reactions. 
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Medium-carbon, high-carbon, and alloy steels 
are especially sensitive to these high tempera- 
ture effects. Most of these reactions, such as the 
burning of high-carbon steel, occur only at, or 
close to, the solidus temperature. Since in 
pressure welding the temperature within the 
cross-section being welded need not exceed 2250 
degrees F., the base metal is not subject to the 
detrimental effects of fusion temperatures. It 
is for this reason that high-carbon and alloy 
steels can be pressure welded with welds having 
physical properties equivalent to those of the 
original base metals. 

The physical properties of pressure-welded 
parts are dependent only on the properties of 
the original component metals. The welding 
temperature modifies the original physical prop- 
erties by hardening, or some similar action, but 
the original properties can be restored by suit- 
able heat-treatment. 

Some of the higher carbon steels and medium 
alloy steels should be normalized to refine the 
grain structure produced during pressure weld- 
ing and to obtain a better balance between ten- 





sile strength and ductility. Torch-normalizing 
serves as an effective means of producing the 
desired improvement. This can be done with 
the same set of oxy-acetylene blowpipes with 
which the welding was accomplished, the gas 
pressures and the heating time being adjusted 
to obtain the normalizing temperature through- 
out the work section without local overheating. 

The general metallurgy of pressure-welded 
joints appears relatively simple. Except for 
the metallographic changes caused by heating 
through the critical temperatures, there is very 
little indication of the presence of a weld. 

While the most extensive application of oxy- 
acetylene pressure welding has been in the join- 
ing of railway rails and overland pipe lines, the 
process is finding increasing application in fac- 
tory production. One such important application 
is the welding together of two members of a 
landing gear strut for large cargo airplanes, In 
this operation, a tube 6 1/8 inches outside diam- 
eter, with a wall thickness of 5/16 inch, is joined 
to the end of a forging having an extension of 
similar dimensions. 





Fig. 5. General View of the Special Machine Designed for 


the Pressure-welding Operation on Liquefied Gas Cylinders 
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This landing gear strut is welded in a vertical 
hydraulic press specially designed for the oper- 
ation. The tube is supported in a fixture in the 
lower portion of the press, and the forging is 
attached to the overhead platen. A circular 
heating head which surrounds the joint between 
the two parts directs the oxy-acetylene flames 
to the area to be heated. Prior to the adoption 
of pressure welding in this shop, the entire 
structure, which now consists of a forging and 
tube, was necessarily a complicated one-piece 
forging. 

Torque-tube axles for truck and tank bogies 
are made up by pressure welding a length of 
steel tubing and two forged eyes. The stages of 
this operation are indicated in Fig. 2, which 
shows at the top the three parts that are pres- 
sure welded together. In the center are shown 
the same parts after one eye has been welded to 
the tube, and at the bottom, the completed 
assembly. 

The tube measures 1 3/4 inches inside diam- 
eter, has a wall thickness of 1/4 inch, and is 16 
inches long. The eye shanks are machined to 
the same diameters and are turned for a dis- 
tance of 1 1/2 inches to insure uniform welding. 
The machine used for this operation is shown 
in Fig. 3. It will be seen that the work-holding 
jaws are mounted on heavy horizontal bars. The 
jaw at the left, which holds the tube, remains 
stationary during the operation, while the jaw 
at the right, which holds the eye, is movable to 
and from the tube-holding jaw. 

Cylinders of the type seen in Fig. 4, which 
are used for the shipment of liquefied gases, are 
pressure welded with the equipment illustrated 























in Fig. 5. These cylinders are built up from two 
deep-drawn shells, which are about 12 inches 
outside diameter and have a wall only 1/8 inch 
thick. In the operation, the welding head jg 
oscillated manually through a short amplitude 
to insure uniform heating of the shells. 

Hydraulic pressure pushes the drawn shell at 
the right against the firmly held shell at the left. 
The floor-to-floor time for this operation is only 
30 seconds. : 

Core-drill, planer tool, and chisel tips of high- 
speed steel are pressure welded to shanks of 
low-carbon steel in a large fabricating plant. 
The core drills are of the construction seen at 
the extreme right in Fig. 6 when finished. They 
are used in drilling armor plate to obtain metal 
chips for chemical analyses and a core for the 
testing of physical characteristics of armor 
plate. The finished drills have an outside cut- 
ting diameter of 2 1/2 inches and are 16 inches 
long. The rough welded stock, which is shown 
as the second example from the left, is 2 5/8 
inches outside diameter by 16 1/2 inches long. 
The high-speed steel tip is about 2 inches in 
length. 

At the extreme left is seen a high-speed steel 
tip for one of these tools resting on the low- 
carbon steel shank. In the pressure-welding 
operation, the shank is first placed on the up- 
ward moving bottom platen of a press, and then 
the tip is laid on the shank, as shown in Fig. 7. 
After the tip has been positioned on the shank, 
a pressure of about 1000 pounds per square inch 
is applied to raise the platen and bring the tip 
against a plug on the stationary overhead cast- 
ing of the machine, as illustrated in Fig. 8. 


Fig. 6. Successive Sta- 
ges in the Making of 
Core Drills which Con- 
sist of a Piece of High- 
speed Steel Pressure 
Welded to a Shank of 
Low-carbon Steel 
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. A lever is next operated to trip a 
yalve that controls the supply of oxygen 


h and acetylene, the oxy-acetylene heat- 
ing head being automatically lighted by 
le a pilot flame. The lever also trips two 
timing devices and causes power to be 
“ applied to a mechanism for reciprocat- 
: ing the flame head with a stroke 2 1/2 
y inches in length. After a lapse of five 
. minutes thirty seconds, one of the 
: timers causes the full pressure of 4000 
v4 pounds per square inch to be applied on. 
. the heated abutting faces of the drill 
. tip and shank. This is accomplished by 
7 tripping a solenoid valve, which applies 
" air pressure to an air-operated booster. 
me The time of upsetting, which starts 
t. right after the application of heavy ne : 
é pressure, lasts for about one minute. Fig. 7. For the Pressure-welding Operation 
* When upsetting has been completed, the the Low-carbon Steel “yy of yp hong Drill 
8 operator again moves the control lever is First Placed on the anom Sane of - 
to turn off the gases, release the pres- Press, and Then the High-speed Steel Tip is 
s. sure, and permit the bottom platen to Laid on the Shank 
in : ; ra 
drop into its lower position. These core- 
drill blanks are annealed before machin- 
el F er 
re ing and are hardened after machining. 
" It is claimed that drills made by this 
»- method produce from twelve to fifteen 
holes in armor plate, as against three 
n ‘ : : 
1. we Sour holes with the cotinary core- Fig. 8. In Pressure Welding the Core Drills, 
k drills previously used. in Mites is ete ene © to Bri 
, ° ° e aten 1s aise unaer ressure to ring 
*h The procedure followed in welding the High-speed Steel Tip against a Plug on 
ip the core drills is also employed in weld- an Overhead Stationary Member of the Press 
t- ing the high-speed steel tips to the 
shanks of large planer tools and chisels. 
However, the timing of the machine is 
adjusted to suit these operations. 
Oxy-acetylene pressure welding, as 
indicated by the examples here pre- 
sented, is a commercially practical 
method of welding metals at sub-fusion 
if temperatures under controlled tem- 
be perature and pressure. With this pro- 
he cess, the entire joint between two pieces 
of work is welded simultaneously. Gen- 
of erally speaking, the total gas consump- 


tion in pressure welding is considerably 
less than the consumption in fusion 
welding. For these and other reasons, 
the cost of pressure welding compares 
favorably with that of other methods 
of mechanized production welding. 
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Centerless Grinding 


When Centerless Grinding of Plain Cylindrical Surfaces was 
First Introduced, the Process was Looked upon as Revo- 
lutionary in Shop Practice -Now Screw Threads are being 
Ground Commercially by the Centerless Method on 
Equipment Developed by the Landis Tool Co. 


HEN centerless grinding of cylindrical 

surfaces was first introduced, mechan- 

ical men marveled at this new develop- 

ment. In the course of two or three decades it 

has become a commercial process of the greatest 
importance in the manufacturing industries. 

Now another epoch-making step has been 

taken in the further development of the center- 

less grinding process. Screw threads are now 

being ground from the solid on a commercial 
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basis at speeds and with an accuracy not previ- 
ously attained in the commercial cutting of sim- 
ilar threads. The method has been successfully 
applied on a commercial scale to the’ grinding 
of hardened socket set-screws from 1/8 inch to 
5/8 inch in diameter, with pitches from 40 
threads per inch to 11 threads per inch. Thread 
diameters up to 5 inches are also being ground, 
and thread lengths up to 12 inches have been 
successfully handled. The heading illustration 












vi- 
m- 
lly 





of Screw Threads 


° ® 





* 





- 


A Revolutionary Development 


shows various types of work threaded on the 
newly developed Landis Tool Co.’s centerless 
grinding machine. 


Accuracy Obtained in Centerless 
Thread Grinding 


In examining commercial set-screws in wi:ich 
the threads have been ground on a producticn 
basis by the centerless method, the following 
facts have been established: 

1. The error in lead can be held to 0.0005 inch 
inl inch. This error can be reduced if the pro- 
duction rate is reduced, because if the screws 
are passed by the grinding wheel at a slower 
speed, the lead error is reduced. In tests, screws 
have been ground with a lead error of not more 
than 0.0001 inch per inch. The pitch diameter 
can be held to within 0.0002 or 0.0003 inch of 
basic pitch diameter. 

2. In all cases where the outside diameter of 
the screw is ground throughout the length of the 
screw, the pitch diameter has been found to be 
constant, as well as concentric with the outside 
diameter. 

8. The sides of the threads are remarkably 
smooth and straight. 

4. The angle of the thread is as accurate as 
the angle of the grooves in the “crusher” used 
for dressing the thread grinding wheel, and can 
therefore be held accurately to 60 degrees. 


Production Attainable by Centerless 
Thread Grinding 


Centerless thread grinding has been applied 
for about a year to the grinding of threads on 
commercial socket set-screws. These screws are 
ground to a finished size from a hardened solid 
screw blank in one pass through the machine. 
Figures available on the grinding of 1/420 
screws give an idea of the production possible. 
An economical] rate of grinding this size of screw 
is from about 30 to 35 inches in length per min- 
ute. This means that if the blanks are 1/2 inch 
in length, they are ground at the rate of from 






60 to 70 per minute. It has been found possible 
on many occasions in grinding 1/4-inch diam- 
eter screws, in everyday performance, to oper- 
ate continuously for eight hours without re- 
dressing (recrushing) the grinding wheel. 
Screws are inspected and measured while the 
machine operates, so that any further inspection 
is unnecessary. The only difference between 
the first and the last screws passing through the 
machine is in the root diameter. Initially, the 
root of the thread must be narrow, and the root 
diamecver must be near the permissible minimum. 
Gradually, as the threads on the grinding wheel 
wear, the root of the thread will be broader and 
the root diameter of the screw will be near the 
permissible maximum. In both cases, the root 
will be rounded, as the crests of the ridges on 
the grinding wheels do not retain sharp edges 
for any length of time. Generally speaking, in 
the production of socket set-screws it has been 
possible to grind threads by the eenterless 
method at a rate approximately five times that 
usual for cut threads, and at a cost for the 
threading operation correspondingly reduced. 


Principles of Centerless Thread Grinding 


The essential eler.ents of a centerless thread 
grinder are the same as those of a regular cen- 
terless grinding machine; that is, there is a 
grinding wheel, a regulating or fe.ding wheel, 
and a work-rest. The machine rust pei mit ad- 
justments to take care of work of diffeie™t sizes, 
allow different rates of feed through °“¢ ma- 
chine, and must have means for properly placing 
and supporting the work with respect to the 
grinding wheel. 

As shown at A in Fig. 1, the grinding wheel 
may be moved laterally to increase or decrease 
the space between the grinding wheel and the 
regulating wheel. Movements of the grinding 
wheel as small as 0.0001 inch can be made by 
means of a handwheel. The regulating wheel 
and its base have universal movements, as shown 
by the arrows in Fig. 1. This wheel can be 
moved laterally, as indicated at A, to increase 
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Fig. 1. Diagrammatic View Showing Relation of Grinding Wheel, Reg- 
ulating Wheel, Work, and Work-rest, and the Adjustments Available 


or decrease the distance or “throat” between the at B, and in addition, has a traverse movement 
wheels and to locate the regulating wheel as_ to enable it to be diamond-dressed on the exact 
required for different diameters of work with line of contact with the work. 

respect to the stationary work-rest. This wheel A swivel plate, as shown at C, permits rota- 
can also be adjusted back and forth, as shown tion of the regulating wheel base to adjust the 


Fig. 2. Analysis of the Feeding Action in a Centerless Grinding Machine 
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wheel parallel to the grinding wheel or at any 
angle. Another adjustment—perhaps the one 
most frequently used—is also indicated at C. 
The entire regulating wheel base can be tilted 
to the required angle to provide the feeding 
action through the throat between the grinding 


wheel and the regulating wheel. The adjusting 
screw is graduated so that the angle can be ad- 
justed to the nearest minute of a degree. 

Fig. 3 illustrates a model that demonstrates 
the feeding action of the regulating wheel. At 
A and B the blade at the top is shown parallel 
with the axis of rotation of the regulating wheel. 
If the wheel is rotated one-half a revolution, as 
indicated at B, the work represented by the 
small roller does not move axially. However, 
when the blade at the top is placed at an angle 
to the regulating wheel axis, as at C and D, one- 
half revolution of the wheel, as at D, produces 
an axial movement of the work as shown. 





Those interested in the mathematical theory 
involved may wish to refer to Fig. 2. Here let 
V. represent the peripheral velocity of a point O 
on the regulating wheel. This velocity is equal 
to the circumference of the regulating wheel 
times the number of revolutions it makes per 
minute. The angle a is the tilt angle. Then the 
vector V,, represents the axial speed of the work 
across the face of the regulating wheel. The 
velocity V,, is equal to the velocity V, times the 
sine of angle a. The vector V. represents the 
peripheral velocity of the point O on the work. 
The velocity V. is equal to the velocity V, times 
the cosine of angle a. A resolution of the forces 
involved is shown at B. Here the tangential 
breaking force F’,, of the point O on the regulat- 
ing wheel is the resultant of the forces F, and 
F.,. The force F’, represents the tangential force 
at the point O on the surface of the work, and 
F, represents the force producing an axial 


Fig. 3. Model Used to Demonstrate the Principle Involved 


in the Feeding Action 





of the Centerless Grinding Machine 
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movement of the work. The angle a represents 
the helix angle of the screw thread being ground, 
and is the angle between the path of the center 
of the screw and the axis of the regulating wheel 
spindle. 


The Centerless Thread Grinding Machine 


The adaptation of the No. 12 centerless grind- 
ing machine built by the Landis Tool Co., 
Waynesboro, Pa., to thread grinding involved 
some changes in its design. Fig. 4 shows the new 
Landis Tool Co.’s thread grinder. First of all, 
a dressing or crusher attachment had to be built 
into the grinding wheel base and a motor drive 
provided for it. This attachment is used in 
addition to the hydraulically operated diamond 
dresser for the grinding wheel that is embodied 
in the regular centerless grinding machine. 
Then, an auxiliary speed reduction had to be 
provided for the regulating wheel, so that its 
rotative speed could be further reduced. A new 
type of work-rest has been designed to meet the 
special requirements of thread grinding, and 
finally, electrical controls have been provided to 
assure flexibility of operation. 

The crushing attachment houses the crusher, 
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by which the desired form or profile is rolleg 
into the face of the grinding wheel. A handwheeg| 
with a graduated rim provides means for forcing 
the crusher a definite amount against the grind. 
ing wheel face. The crusher is a hardened stec] 
cylinder provided with annular grooves corre. 
sponding to the thread to be ground. It is go 
mounted that it can be easily removed and re. 
placed by a new crusher. Two crusher rolls are 
shown in Fig. 5. The one with the coarser 
grooves is for a l-inch diameter screw having 
8 threads per inch, and the other is for a 3/8- 
inch diameter screw having 16 threads per inch. 
The crusher is driven during the crushing oper- 
ation instead of the grinding wheel. 


The Crushing Operation 


The experience gained thus far with the cen- 
terless thread grinding machine indicates that a 
crusher surface speed of approximately 150 feet 
per minute is satisfactory for crushing a 4-inch 
wide grinding wheel. The crusher life depends 
on this speed. The wear of the crusher roll and 
the deterioration of the thread form in the 
crusher are due to the honing action of the 
grinding wheel grit. Hence, the higher the sur- 






Fig. 4. Machine for 
Centerless Thread Grind- 
ing Developed by the 
Landis Tool Co. 
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Fig. 5. Crusher Rolls 
Used for Forming and 
Dressing the Grinding 
Wheel for Centerless 
Thread Grinding 


face speed of the crusher, the more rapid and 
severe will be this honing action. 

In general, it takes about one minute of crush- 
ing to remove 0.001 inch from the radius of the 
grinding wheel. Thus, if the groove form on 
the face of the wheel requires renewal, and if 
0.004 inch must be removed in the radial direc- 
tion, the time required will be approximately 
four minutes. Usually, an additional minute is 
allowed, during which time the crusher is not 
fed against the wheel. This “drifting” of the 
grinding wheel permits a sharpening of the 
wheel form on the grinding wheel face as the 
pressure due to crushing is gradually relieved. 
In grinding some sizes of screws, it has been 
possible to use the wheel for a whole day or 
longer before recrushing the wheel to renew the 
thread form became necessary. The total idle 
machine time required to recrush a wheel is 
from ten to twelve minutes. 

The diamond dressing attachment for the 
grinding wheel is used for truing the wheel be- 
fore the grooves are crushed into it, and also 
for dressing a chamfer at the entrance edge of 
the wheel after the thread grooves have been 
crushed. This chamfering of the wheel is done 
for two purposes: First, for centerless grinding 
of the outside diameter of the blanks before the 
thread is ground; and second, for gradually 
forming the threads, so that the metal removal 
is distributed across the face of the wheel and 
the full-depth grooves mainly clean and true the 
thread form of the screw as it leaves the grind- 





ing wheel. The grinding wheel axis is at an 
angle with respect to the path of the screw equal 
to the helix angle of the thread of the screw. 

The formation of the annular ridges on the 
grinding wheel by means of crushing is said to 
have three definite advantages: First, it saves 
time; second, the crusher can be used several 
times before being replaced; and third, the cost 
of the crusher is low, especially in terms of the 
production obtained. 

The action of crushing is hard on the wheel, 
as well as on the crusher, and a grinding wheel 
with the right kind of bond is necessary. How- 
ever, wheels are available that can readily be 
formed by crushing and that will retain the 
strength of the wheel structure necessary to 
maintain the required groove form. 

Experience indicates that the wheel form has 
a shorter life immediately after the initial crush- 
ing from a solid wheel than after being re- 
crushed later. In terms of the number of screws 
ground before renewal of the groove form is 
required, the production may be only about 2000 
screws. A second crushing of the wheel, remov- 
ing about 0.003 or 0.004 inch from the radius of 
the wheel with less crushing pressure, because 
it is now necessary only to improve the groove 
form, permits some 6000 screws to be ground 
before recrushing. Following the third crush- 
ing, with approximately the same amount of re- 
moval from the wheel, the production will rise 
to about 12,000 screws; and sometimes produc- 
tion runs of up to 14,000 screws have been ob- 
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tained before a renewal of the wheel form be- 
came necessary. 

This experience has led to the belief that the 
life of the thread form on the wheel varies in- 
versely with the length of time of the crushing 
operation—that is, the longer the crushing action 
is applied, the weaker becomes the wheel struc- 
ture adjacent to the surface. This condition is 
particularly evident when the grinding wheel is 
constructed of the finer grits—say of 220 grit 
or finer. 

The grooves on the grinding wheel for a par- 
ticular pitch of thread are seldom dressed off 
the face of the wheel as long as it remains on 
the wheel center or arbor. Therefore, a grind- 
ing wheel that has been grooved should be kept 
on its wheel center when removed from the ma- 
chine, and another wheel on a new center should 
be mounted in the machine when a different 
pitch of screw is to be ground. In this way, 
considerably greater over-all production or life 
per wheel is possible. 


Effect of Grain Size of Wheels 





It is obvious that the crest of the ridges on 
the grinding wheel for any given pitch is in- 
fiuenced by the size of the grain used in the 
wheel. For example, a thread crest 0.004 inch 
wide would be difficult to obtain on a grinding 
wheel having a grain size of 100, because the 
average dimensions of such a grain particle 
would be just a little less than 0.010 inch. For 
this reason, the grain size of the wheel must be 
selected on the basis of the number of threads 
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Fig. 6. Commercial Threads on Set-screws Selected at Random. View 
to the Left Shows a Cut Thread; View to the Right, a Ground Thread 














per inch to be ground. In order to grind screws 
having the desired width at the root of the 
thread, the accompanying tentative table should 
be used. 

Very soon after crushing, the form of the 
threads ground will have a root with a rounded 
bottom. On screw threads 1/4—20 and smaller, 
the rounded bottom becomes noticeable imme- 
diately after crushing. In view of the decided 
trerid away from sharp corners at the root di- 
ameter of screw threads, the results obtained by 
centerless thread grinding are advantageous, 
and especially adapted to applications where 
fatigue strength of screws is involved. 

An auxiliary speed reduction for the regulat- 
ing wheel is provided which permits the rotative 
speed of this wheel to be as low as 2 R.P.M., 
whereas the minimum speed of the regulating 
wheel on the Landis Tool Co.’s No. 12 centerless 
grinding machine is 12 R.P.M. A clutch ar- 
rangement at the rear of the regulating wheel 
base permits changing from the standard speed 
range of 12 to 96 R.P.M. to the low speed range 
of 2 to 16 R.P.M. 


Grain Size of Wheel Suitable for Given Pitches 








No. of Threads Wheel Grain No. of Threads Wheel Grain 
per Inch Size per Inch Size 
40 400 18 220 
32 320 16 180 
28 320 13 150 
24 320 pe 150 
20 220 aka sia 
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CENTERLESS GRINDING OF SCREW THREADS 











The work-rest requirements in centerless 
thread grinding are different from those of or- 
dinary centerless grinding. The work-rest for 
the centerless thread grinder has side blades 
that move parallel to each other, so that the 
screw stock has a constant width of throat to 
pass through, no matter what the slope angle of 
the blade is. The time required to change the 
set-up for a different screw size and pitch has 
been materially reduced by providing wedges 
ground to the proper slope angle for each pitch 
of screw. 

The electrical controls include a drum type 
switch having five stations: (1) Set-up station, 
when only the hydraulic pressure pump is in 
operation; (2) grinding station, when the grind- 
ing wheel, regulating wheel, and coolant pump 
are in operation; (3) dressing station, when the 
grinding wheel is in operation as before, the 
regulating wheel is running at a dressing speed 
of 300 R.P.M., and the coolant pump and the 
hydraulic pressure pump are running; (4) 
crushing station, when only the crusher drive 
motor and the coolant pump are running; and 
(5) regrinding station, when the crusher motor 
drive, the grinding wheel motor, and the coolant 


pump are running. Proper interlocking is pro- 
vided to insure safety of operation in moving 
from one operating station to another. 

In grinding socket set-screws with a cup 
point, it does not matter which end enters the 
machine first; nor does it matter if all the blanks 
line up with the same end first. Therefore, an 
automatic loader which will feed the blanks in 
line into the machine permits the operator to 
spend most of his time checking an occasional 
screw from one or more machines. Such check- 
ing on a visual shadow gage or with a ring gage 
will indicate whether the grinding wheel should 
be fed in slightly or whether the thread form 
on the wheel should be renewed by crushing. 
As long as the screw thread form meets the re- 
quirements of the class of fit desired, no change 
need be made. 

A loader of the vibration type has been de- 
veloped in connection with the machine de- 
scribed, which automatically feeds screw blanks 
1/4 inch in diameter by 1/2 inch long at a rate 
as high as 85 per minute. The operator simply 
has to keep the hopper filled. Other types of 
loaders are available, and can be attached to the 
grinding machine as required. 


Fig. 7. Socket Set-screws with Threads Ground from 


Solid Hardened Blanks on Centerless Grinding Machines 
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Incentive Wages in Post-War Years 


and efficiently managed, present the best 

insurance for high wage payments, low-cost 
production, and permanent employment in post- 
war years. According to a comprehensive study 
made by Albert Ramond & Associates, engi- 
neers, there has been during the war, and more 
particularly since the wage stabilization order 
of October 3, 1942, a definite trend toward wider 
use of incentive wage plans. Several Govern- 
ment agencies have for the first time strongly 
endorsed the incentive principle. 

A report issued in 1948, based on a survey 
made by the Department of Labor, shows sub- 
stantial benefits from wage incentives in 659 
plants. More recent reports of the Management 
Consultant Division of the War Production 
Board have shown an average increase in pro- 
duction of more than 40 per cent and average 
cost reductions of from 10 to 15 per cent due to 
incentive wage plans. The point of special in- 
terest to labor is that these recent incentive 
wage applications in several hundred plants 
have produced average wage increases of from 
15 to 20 per cent, the wage increases having 
been proportionately greater than the reduc- 
tions in cost. 

The Ramond study points out that high pro- 
ductivity, low prices, and good wages are basic 
post-war necessities if American manufacturing 
plants and workers are to be fully occupied. 
However effective and valuable in wartime, the 
value of incentive wage plans will be even 
greater in peacetime. 

The opposition to incentive wage plans has 
come largely from organized labor, and in some 
instances the opposition has been justifiable, 
because unfortunately there have been many 
instances where incentive wage plans have been 
abused by management. The fact, however, that 
there have been abuses in no way condemns a 
system of wage payment that is basically sound, 
since it rests on the wholly common-sense con- 
ception that wages should be proportionate to 
results. Several instances can be quoted where 
unusual annual wages are being earned because 
of a well planned and properly managed incen- 
tive payment plan. One of the outstanding 
examples is that of the Lincoln Electric Co. 


| eee wage plans, honestly conceived 


Objections to Incentive Wage Plans 


The reasons most commonly cited by labor 
officials in opposition to incentive wage.plans are 
that incentive wages, by promoting increased 
production, may mean jobs for fewer men. At 
the present time, with the war man-power short- 
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age, this argument has no weight, but it wij 
reappear under more normal conditions. It jg 
also argued that incentive wages, by increasing 
the total earnings, will have a tendency to hold 
down guaranteed hourly rates of pay, or at least 
to retard increases in hourly rates. 

In addition to these objections are shortcom. 
ings that have been particularly present in some 
of the hastily improvised wartime plans. Some 
of these, despite the necessary War Labour Board 
approval, lack the essential requisites to make 
them of permanent benefit. In this category are 
those in which the standards of production were 
arrived at by guesswork or by past performance 
rather than through an adequate study of actual 
production possibilities. Lack of such study has 
given some incentive plans a “black eye” and 
made them unsatisfactory to both labor and 
management. 

Then again, there are plans that were origi- 
nally well designed, but have not been properly 
maintained and no longer fulfill the basic re- 
quirements that wages earned should be truly 
proportional to work performed, over and above 
a fair minimum standard. 


High-Volume Production, Low Prices, and 
Full Employment Go Together 


As against these objections, the important 
thing is to make clear to everybody concerned 
that the greatest insurance for continued em- 
ployment and a high standard of living is a high 
volume of production. Only through high-volume 
production can we maintain the lowest possible 
prices, along with high purchasing power, s0 
that all can share in the increasing capacity of 
industry to provide things that we all want for 
our well being and comfort. In other words, 
high production means low prices, and low prices 
mean the fullest possible employment. 

As against the argument that incentive pay 
tends to depress the level of basic hourly wages, 
it is well known that the most efficient industries 
today (for example, the automobile industry) 
generally have the highest level of wages. Fur- 
thermore, most manufacturers realize that the 
important thing is not so much the amount of 
wages paid as the labor cost for each unit 
produced. 

The automobile industry, for example, has 
paid much higher wages than the average for 
industry as a whole, and yet has had a labor 
cost per car so low that automobiles have been 
sold at prices that no one thought possible thirty 
years ayo when wages, expressed in dollars and 
cents, were only one-half or one-third of what 
they are now. 
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“To insure continuance of the favorable trend 
toward the promotion and maintenance of in- 
centives aS a most desirable post-war influence 
for prosperity and full employment,” says the 
bulletin by Albert Ramond & Associates referred 
to at the beginning of this article, “management 
must see that the plans are properly designed 
and maintained and that the workers are ade- 
quately informed about their advantages. Man- 
agement must also arrange all possible protec- 
tion for the workers.” 


* * * 


Tool Engineering Education from 
the Industry’s Point of View 


In order to obtain a clear-cut picture of the 
opinions in industry with regard to the educa- 
tion of tool engineers, the American Society of 
Tool Engineers, through its committee on educa- 
tion and training, of which O. W. Winter is 
chairman, sent a questionnaire to leading indus- 
trialists and engineers—to the men who select 
and employ tool engineers. Over five hundred 
replies were received. A few of the questions 
and the answers received were as follows: 

“Do you believe that the science of manufac- 
turing has progressed to and reached a complex- 
ity and importance sufficient to warrant the 
recognition of tool engineering as a separate 
and distinct branch of the engineering profes- 
sion?” Yes, 86 per cent. 

“Do you consider tool engineering as a branch 
of mechanical engineering or industrial engi- 
neering, or as separate and distinct by itself?” 
Separate, 49 per cent; branch, 47 per cent; un- 
decided, 4 per cent. 

“Recognizing that tool engineering proficiency 
in the past has had to be acquired primarily by 
practical experience, do you believe that valu- 
able time could be saved in the typical self-made 
careers of most tool engineers by the application 
of modern scientific teaching and training meth- 
ods?” Yes, 93 per cent; no, 3 per cent; un- 
decided, 4 per cent. 

“If so, should tool engineering be taught in 
fully accredited engineering colleges giving en- 
gineering degrees or in technical institutes that 
lie in the educational plane somewhere between 
high school and college?” College, 51 per cent; 
technical institutes, 27 per cent; both, 22 per 
cent. 

“Would you consider serving a regular ap- 
prenticeship in industry as a prerequisite to any 
tool engineering training?” Yes, 50 per cent; 
no, 42 per cent; undecided, 8 per cent. 

“Would you consider graduation from a tech- 
nical or trades high school a satisfactory sub- 
stitute for a full industry apprentice term as a 
prerequisite to tool engineering training?” Yes, 


44 per cent; no 50 per cent; undecided, 6 per 
cent. 

“Do you favor, for tool engineering training, 
the cooperative system of education, where in- 
dustrial experience and school training are com- 
bined in alternating periods?” Yes, 87 per cent; 
no, 9 per cent; undecided, 4 per cent. 

“Do you think that four years spent in col- 
lege, taking a qualified and basic course in tool 
engineering, would be time well invested? That 
is, could one learn more in college these four 
years than in industry?” Yes, 60 per cent; no, 
24 per cent; undecided, 16 per cent. 

“Would college training enable one to progress 
more rapidly in the first four or five years in 
industry after college with the result of a net 
gain in the total eight or nine years involved?” 
Yes, 88 per cent; no, 4 per cent; undecided, 8 
per cent. 

“Do you consider present college faculties 
competent to teach tool engineering subjects or 
do they need more actual experience them- 
selves?” Not competent, 87 per cent; competent, 
4 per cent; undecided, 9 per cent. 


aa * * 


Machine Tool Industry Still Very Active 


During the month of January—the last month 
for which complete statistics are available— 
the total net orders for machine tools (that is, 
new orders less cancellations) amounted to 
$54,840,000, or at a rate of approximately 
$650,000,000 a year. The total orders for the 
entire year of 1944, less cancellations, amounted 
to $535,000,000. 

The unfilled orders on hand at the end of Jan- 
uary amounted to approximately $275,000,000, 
while the total shipments for the month were 
$37,500,000. At that rate of shipments, the un- 
filled orders represented a backlog of over seven 
months. 

During October, November, and December, . 
1944, the net new orders varied from $57,000,000 
to $60,000,000, or at an annual rate close to 
$700,000,000. The unfilled orders rose from 
$190,000,000 on September 30 to the $275,000,000 
mentioned at the end of January. Since Sep- 
tember last year, shipments have amounted to 
from $36,000,000 to $37,500,000 monthly. 


* * * 


Index of Metals Literature 


A complete subject and author index of all the 
metals literature published during the past year 
is being prepared by the library of the Battelle 
Institute, Columbus, Ohio, for the American 
Society for Metals. The index will be included 
in the bound volume of the “American Society 
for Metals Review of Metal Literature for 1944.” 
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N inspection gage designed to save time and 
lessen worker fatigue in checking the in- 
side diameters of steel tire bases is shown in the 
accompanying illustration. This air-operated 
gage is saving hours of heavy lifting, and has 
released two men for other jobs at the plant of 
the Dresser Manufacturing Division of Dresser 
Industries, Inc., New York City. This gage, 
suggested by an employe, was developed for 
checking the inside diameters of steel tire bases 
used on Army tank bogie wheels. Each tire base 
weighs 46 pounds, and formerly was lifted over 
a fixed gage by a service man stationed at the 
inspection bench, checked by a woman operator, 
then lifted off and moved to the next inspector 
by the service man. 

The labor-saving gage now in use has com- 
pletely eliminated the need for a service man on 
each shift. It consists essentially of a standard, 
circumferential tape type, measuring instrument 
or gage, mounted on a movable table that is 
raised and lowered at the work-bench by com- 
pressed air. Pieces ready for inspection are slid 
along the bench top to a stop, an air valve is 







































































Table Gage Raised from below Bench to Gaging 
Position Inside Work by Air Pressure 
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Air-Operated Gage for Checking Inside Diameter 
of Steel Tire Bases 






opened, and the gage rises from below the table 
level to the proper position inside the tire base. 
The tire base is then inspected and the air pres. 
sure released to lower the gage, after which the 
inspector slides the piece along the table to the 
next station. If preferred, the gage can be ar. 
ranged to be elevated by hand- or foot-levers. 


* * * 


Technicolor Film on Arc Welding 


A new technicolor sound motion picture en- 
titled “Magic Wand of Industry—Arc Welding” 
has just been released by the Lincoln Electric 
Co. It portrays in a dramatic manner the spec- 
tacular progress of arc welding from the begin- 
ning to its present wartime role. The film was 
produced at the request of the U. S. Bureau of 
Mines, which is releasing the picture under the 
title “A Story of Arc Welding.” It is a twenty- 
five-minute presentation, filmed under the direc- 
tion of Lincoln welding engineers and staged 
and photographed in airplane factories, ship- 
yards, steel mills, and other engineering under- 
takings like the Shasta Dam. 

The film is primarily educational, and graph- 
ically presents the fundamentals of arc welding 
and the types of welded joints. Actual photo- 
graphs of the electric arc were taken. In order 
to do this, it was necessary to use a battery of 
are lights using lighting power equivalent to 
4500 automobile headlights, all focussed on an 
area of 1 square foot. 

The film is available in 16- and 35-millimeter 
prints to business groups, technical societies, 
schools and colleges, and industrial plants at no 
charge, except for transportation. It can be 
obtained on request to the Lincoln Electric Co., 
12818 Coit Road, Cleveland 1, Ohio, or from the 
U. S. Bureau of Mines, Experimental Station, 
4800 Forbes St., Pittsburgh, Pa. 


oe 





* 
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Gear Demand Continues to Increase 


The gearing industry, as represented by the 
members of the American Gear Manufacturers 
Association, with headquarters in the Empire 
Bldg., Pittsburgh 22, Pa., reports an increase in 
volume of sales for January, 1945—the last 
month for which complete statistics are avail- 
able—as compared with December, 1944, of 47 
per cent. This report does not include turbine 
or propulsion gearing. 
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Maximum Speeds for Grinding Wheels 


HEN grinding wheel manufacturers 
Wirects maximum speeds for the wheels 

that they make, the word “maximum” 
is frequently misunderstood or misused. It should 
be strongly emphasized that “maximum” does 
not mean “average,” or “recommended,” or 
“pest.” When applied to grinding wheel speeds, 
it means a speed that should not under any cir- 
cumstances be exceeded. 

The Grinding Wheel Manufacturers Associa- 
tion, through its Safety Committee, has pointed 
out the importance of recognizing this fact. It 
is surprising, the committee states, how many 
people apparently interpret the word maximum 
to mean the recommended speed under any and 
all conditions. This may be partly due to the 
popular opinion that the highest wheel speed is 
always the best. However, it should be remem- 
pered that, entirely aside from safety aspects, 
the best operating speed for many grinding op- 
erations may be considerably lower than the 
maximum. 

Not only grinding machine users, but also 
grinding machine builders, according to the 
Safety Committee referred to, have misinter- 
preted the term “maximum.” Grinding machine 
manufacturers often use high wheel speeds as a 
competitive sales point. According to the com- 
mittee, the misinterpretation of the word ‘‘max- 
imum” usually manifests itself in one of the 
three following forms: 

1. The grinding machine manufacturer, assum- 
ing that a higher speed is always a better speed, 
or that the maximum speed listed is the recom- 
mended speed, establishes the speed of a new 
single-speed machine high enough so that the 
average surface speed during the life of the 
wheel will agree with the maximum speed listed. 
This, of course, means that the speed is too high 
when the wheels are new and of full size. The 
user, therefore, violates the maximum speed rule 
every time he mounts a new wheel. 

2. Not recognizing that the maximum speeds 
listed for any broad class of wheels apply to the 
harder (stronger) grades only, the grinding 
machine manufacturer often establishes the 
speed of a machine too high for the grade of 
wheels required on the work for which the ma- 
chine is intended. 

3. There seems to be a common impression 
among grinding machine manufacturers that 
maximum speeds mean full-load speeds, and 
that there is no ceiling to the no-load speed. It 
is true that the listed maximum speeds are estab- 
lished with a sufficient factor of safety to allow 
for a small no-load over-speed, but in cases 
where the free speed is much higher than the 
full-load speed, there may be real danger of 


breakage when the wheel is running free. It 
should be remembered that the speed test used 
by the wheel maker is a no-load, free-speed test; 
hence, the factor of safety thus established may 
not be as high as is sometimes assumed. 

It should not be inferred, however, that the 
machine builders are solely responsible for the 
lack of observance of the speed rules. The users 
sometimes take it upon themselves to increase 
the speed of a grinding machine in their plant 
without first consulting either the wheel maker 
or the machine builder. If the speeds of old 
machines are increased, it certainly is the part 
of wisdom to first determine if the machine 
bearings are of suitable design to operate at 
higher speeds, and if the design of the protective 
hoods are adequate to render real protection at 
high speeds. The changing of pulleys is not all 
that is necessary to convert an old low-speed 
machine into a safe high-speed grinder. 

For each grinding operation there is usually 
a best or most efficient speed. Frequently, that 
speed is much less than the maximum, and may 
have to be determined by some experimentation 
and trial runs. To simply use the maximum 
permissible speed is a serious error. 


* * * 


Aircraft Jig Collimator 


In the article “Checking Aircraft Assembling 
Jigs by Optical-Mechanical Means,” published 
in January, 1945, MACHINERY, page 171, a colli- 
mator of British design was described. An air- 
craft jig collimator of American design is made 
by C. L. Berger & Sons, Inc., 37 Williams St., 
Roxbury, Boston 19, Mass., which serves the 
same purpose in lining up the'jigs for plane 
assemblies. This jig collimator is an optical in- 
strument of great accuracy, applicable in air- - 
craft and shipbuilding, in general construction 
work, and in the tool-room. 


* * * 


Drop-Forging Die Manufacturers 
Join Tool and Die Association 


A group of leading drop-forging die manu- 
facturers recently decided to affiliate themselves 
with the National Tool and Die Manufacturers 
Association, having headquarters at 1413 Union 
Commerce Bldg., Cleveland 14, Ohio. Some drop- 
forging die shops have been members of the Tool 
and Die Manufacturers organization for some 
time, but the majority have not previously been 
affiliated with that group. 
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Removing Broken Tools from 


Drilled Holes 


reamers, plug gages, and other tools from 

drilled holes was developed some time ago 
by the production engineering department of 
the Pratt & Whitney Aircraft Division at East 
Hartford, Conn. This method consists of making 
an electric arc butt-weld between a stainless- 
steel welding rod and the broken part and then 
extracting the broken part by tapping with a 
hammer on a lathe dog or clamp secured to the 
welding rod. According to Henry J. Burnett, 
of the production engineering department, and 
Charles E. Hansling, of the salvage department, 
not only are more parts being saved from the 
scrap pile with this method, but the time re- 
quired for the salvage operation has been greatly 
reduced. 

Since at the Pratt & Whitney aircraft plant 
most of the parts from which broken tools are 
to be removed are made from aluminum or mag- 
nesium, the process was developed chiefly with 
these two metals in mind. When the method 
was first suggested, plugs of steel were driven 
into a magnesium test block having a number 
of holes of varying depths. This test block was 
used in the demonstrations to determine whether 


A METHOD for removing broken drills, 


Fig. 1. Preparing an Engine Part for the 
Extraction of a Broken Drill 





200—MACHINERY, April, 1945 


butt-welds of sufficient tensile strength could be 
made to extract the steel plugs. The percentage 
of successful extractions from the test block was 
sufficient to indicate the possibilities of this 
method if a proper technique could be developed, 

In observing the action of alternating- and 
direct-current welding equipment, it appeared 
that less arc flashing occurred with an alternat- 
ing-current welder than with a direct-current 
welder. This factor was important in that, as 
most of the work involves magnesium or alu- 
minum castings or forgings, it is advisable to 
avoid excessive heating or splashing of hot 
metal, in order to preserve the heat-treatment 
of these metals in the area of broken drills and 
the quality of the finished surfaces. 

It was found that the usual types of welding 
rod were not entirely suitable for this work. 
The best results were obtained when fiuxed 
stainless-steel welding rods were used. The hard 
flux on the outside of the stainless-steel welding 
rods also serves effectively as an insulator, espe- 
cially when a rod is being inserted in a drilled 
hole where the broken drill is several inches 
below the surface of the casting or forging. 

In addition, a non-fuming compound for pro- 


Fig. 2. Fixture for Holding Stainless-steel 
Welding Rod, with Rod in Place 
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tective purposes on finished surfaces, known as 
“Spatter-off,” was employed. Having the con- 
gistency of medium lubricating grease, this com- 
pound can be spread easily in a light layer over 
any finished surface where protection from arc 
flashing is desired. When an arc flash occurs 
near the “Spatter-off,” the heat of the are im- 
mediately causes it to harden into a non-com- 
pustible protective crust. After the welding 
operation is completed and the broken part is 
extracted, this protective coating can be quickly 
removed, and by degreasing the part, the origi- 
nal bright quality of the finished surface is 
restored. 

In specific cases, other forms of protection 
from the arc flash are used—for example, wet 
asbestos powder, fiber washers or bushings, and 
1/4-inch brass plate drilled to fit over the open- 
ing of the drilled hole (especially when the 
broken drill is at the surface of the hole). 

Fig. 1 shows an operator preparing an engine 
part for the extraction of a broken drill. By 
using a high-pressure air hose, the hole contain- 
ing the broken drill is blown clear of all ex- 
traneous matter, such as metal chips, oil, dirt, 
and bits of shattered drill. A small prod care- 
fully used often helps considerably in removing 
metal chips jammed into the area between the 
cutting edges of the broken drill. It is always 
good practice, particularly if the chips are alu- 
minum or magnesium, to minimize the possibil- 
ity of blow-back and unnecessary oxides in the 
vicinity of the welding surface due to the igni- 
tion of the chips at the moment the arc contact 
is made, 

As proper cleaning prior to the welding oper- 
ation usually pays dividends in labor saved, car- 
bon tetrachloride also should be used to wash 
out any cutting oil or coolant films remaining 
in the vicinity of the broken tool. This is a very 
important feature of the cleaning process. 

Fig. 2 further demonstrates the preparation 
of the part. Here the welding rod is already in 
the welding fixture, and the “Spatter-off” is ap- 
plied to protect the finished surfaces of the part. 
In preparing the coated welding rod prior to 
inserting it in the welding fixture, it is good 
practice to round off the end of the rod on a 
grinding wheel to insure a good welding contact. 
Also, a dog should be tightened on the rod near 
the end that is to be inserted in the welding fix- 
ture, which can be tapped with a hammer after 
the weld is made, in order to extract the broken 
part. 

The welding fixture shown serves a dual pur- 
pose. First, it guides the welding rod into the 
drilled hole in proper alignment with che center 
line of the broken drill. Second, after the weld 
is made, it serves to hold the rod steady while 
the hammer blows are being applied to the dog. 
It is particularly useful in extracting small 
broken parts where the diameter of the drilled 









Fig. 3. 
the Dog on the Welding Rod with a Hammer 


Weld Completed, and Operator Tapping 


hole is from, say, 0.040 inch to 1/8 inch. The 
welding fixture is supported by a modified heavy- 
duty lighting fixture, the tubing of which is re- 
placed by solid shafting for greater rigidity. 
An arrangement of this sort is inexpensive and 
satisfactory when properly anchored to the 
bench. 

In Fig. 3, the weld has been made and the 
operator is applying hammer blows to the dog. 
Broken drills when jammed tightly with chips, 
etc., respond to hammer impacts better than 
they do to a steady pull. 

Sometimes crystallization occurs in the weld 
or blow-holes form due to the presence of cut- 
ting oil and various oxides, thus causing the 
weld to break under the hammer blows. In such 
cases, it is usually necessary to reinspect the ~ 
point of contact of the stainless-steel welding 
rod, clean the chip oxides from the drilled hole, 
or readjust the ampere rating of the power sup- 
plied to the weld to better suit the size and ma- 
terial of the broken drill. 

Frequently, however, it is discovered that the 
broken drill was shattered when it broke in the 
drilled hole. This necessitates several welding 
attempts before the solid part of the drill is 
reached. Experience shows that occasionally as 
many as five to ten attempts have to be made 
before the solid part of a drill can be removed. 
Also, the drill is often shattered when attempts 
are made to remove it by pounding the part or 
by trying to drive it out with a prick-punch. 

The importance of having machine operators 
or set-up men make absolutely no attempts to 





MACHINERY, April, 1945—201 








remove any broken tool from engine parts 
should be stressed. The usual crude method 
employed by an operator is to try to drive out, 
or break out, the broken tool, piece by piece, with 
a prick-punch and hammer. Experience shows 
that this method is seldom successful and usually 
results in burred surfaces and other forms of 
distortion that directly cause scrap or tend to 
defeat the purpose of the arc-welding method 
of removal. 

The use of a prick-punch and hammer also 
frequently results in broken punch points being 
tightly lodged in the hole above the broken drill 
or jammed in between the flutes and the drilled 
hole, thereby making the removal operation 
more difficult or impossible. Operators and set- 
up men should immediately set aside the part 
containing the broken tool without any tamper- 
ing whatsoever. By the method of welding, the 
time required for removal is only a few min- 
utes, and the drilled hole does not require plug- 
ging and redrilling or any other form of repair. 

Fig. 4 illustrates the extracting of a pilot that 
has been broken in a drilled hole of a cylinder 
pad. The same removal technique is used to 
extract this pilot as was employed in removing 
the broken drill. Note that “Spatter-off’’ pro- 
tects the finished surfaces in and around the 
drilled hole. 

The smallest size drill that has been removed 
by this method is a 0.040-inch drill in the bot- 
tom of a 5/16-inch hole, 3 inches deep, in an 
engine crankcase section. Previously the drill 
would have been removed by trepanning around 
it and inserting a plug of the crankcase mate- 
rial. This would have necessitated the redrilling 
























Fig. 4. Extracting a Pilot that has been Broken in a Practice, National Bureau of Stand- 


Drilled Hole of a Cylinder Pad 
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Fig. 5. Drills, Reamers, and Pilots that have 
been Removed by the Welding Method 
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of the 0.040-inch oil-hole in the production line. 
The trepanning, plugging, relocating in the fix- 
ture, and re-operating would have required sev- 
eral hours of labor. 

Fig. 5 shows a variety of drills, reamers, and 
pilots removed by the method described. 
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Simplified Practice Recommen- 
dation for Abrasive Grain Sizes 


The proposed revision of the Sim- 
plified Practice Recommendation for 
Abrasive Grain Sizes, submitted to 
manufacturers, distributors, and 
users for approval, has been ac- 
corded the required degree of ac- 
ceptance, and therefore will be 
published as Simplified Practice 
Recommendation No. R118-45, ef- 
fective April 1. 

The recommendation covers a 
simplified schedule of grain sizes 
for aluminum-oxide and silicon-car- 
bide abrasives for polishing uses 
and for grinding wheel manufac- 
ture. Those interested can obtain 
mimeographed copies upon applica- 
tion to the Division of Simplified 


ards, Washington 25, D. C. 















ine, 
fix- 
ev- 


und 


on- 


or 


nd 
Ac- 
1C- 
be 
ice 
af. 









of Tool Engineers, Carl J. Wiberg of the 

Wright Aeronautical Corporation, outlined 
the important steps in making magnesium cast- 
ings. Twenty years ago the casting of mag- 
nesium had not developed into a successful pro- 
cess, but by 1928 the technique of handling 
molten magnesium was sufficiently understood 
so that the Wright Aeronautical Corporation 
began to make magnesium castings on a com- 
mercial scale in a small foundry space. From 
that time on, the use of magnesium castings has 
increased until today as many as two hundred 
different aircraft parts are so produced. 

Magnesium has replaced aluminum for many 
of the less highly stressed parts, and generally 
speaking, of all the various engine parts made 
from aluminum a dozen years ago, from 25 to 
30 per cent are made from magnesium today. 
The magnesium castings used in the Wright 
plants are made from AMS 4424 alloy, also 
known as Dow Chemical Alloy H, which was 
selected for its strength and good machining 
qualities. This alloy contains 6 per cent alu- 
minum, 3 per cent zinc, and 0.02 per cent man- 
ganese, the remainder being magnesium. 

The foundry practice in making magnesium 
castings may be briefly described as follows: 
Both cores and molds are made in the conven- 
tional manner, but unusual care is taken in the 
selection of the sand, which is a pure silica, 
thoroughly washed to remove all clay and or- 
ganic matter, and carefully graded as to grain 
size. The necessary clays and binders are then 
added under controlled conditions to produce a 
synthetic sand, and an inhibitor is added to pre- 
vent burning of the metal in the mold. The in- 
hibitor consists of ammonium silicafluoride and 
sulphur, which react to form a protective skin 
on the metal. In addition, where there are large 
cavities in the molds, these are flooded with sul- 
phur dioxide to displace entrapped air and pro- 
duce a neutral atmosphere. 

The melting is done in 500-pound oil-fired fur- 
naces, which are kept filled with remelt metal. 
Prior to pouring, this molten metal is ladled into 
150-pound crucibles, into which one ingot of 
virgin metal is placed, and the temperature is 
brought to from 1250 to 1300 degrees F. Flux 
is then thoroughly stirred in to clean the metal, 
and a heavy layer of flux is spread over the sur- 
face to exclude oxygen. The temperature is then 
raised to 1650 degrees F. and held for five min- 
utes. This superheating is extremely important, 
since it results in improved physical properties 
and finer grain. 

The crucible is now removed from the furnace 
and placed in a pouring cradle, where it is al- 


I N a paper read before the American Society 


Procedure in Making Magnesium Castings 


lowed to cool to the pouring temperature of from 
1400 to 1450 degrees F. The scum and flux are 
scraped off, and a new layer of flux consisting 
of half sulphur and half boric acid is spread 
over the surface. Pouring is done quickly, with 
an attendant standing by with a flux sprinkler 
ready to re-cover any breaks in the surface. 
Sprues and risers are also covered with flux as 
they reach the top of the mold opening. 

Test bars are cast from each crucible of metal, 
and these are heat-treated at the same time as 
the corresponding casting. They are then for- 
warded to the laboratory, where they must pass 
physical tests for hardness, grain structure, etc., 
before the casting leaves the foundry. Two heat- 
treatments are employed. Care must be taken 
to see that the castings are free from dust or 
other inflammable material before they are put 
in the furnaces, so as to avoid danger of fire. 
They should also be well supported to prevent 
them from bending or becoming deformed un- 
der their own weight. 

For the first, or solution treatment, the parts 
are heated uniformly to 640 degrees F., and 
then the temperature is increased to 710 degrees, 
the parts being held at this temperature for 
fourteen hours; or the temperature may be 
raised to 725 degrees and maintained for twelve 
hours. This treatment will give a Brinell hard- 
ness of 51 with a 10-millimeter ball and a 1000- 
kilogram load. After cooling in free air, the 
parts may be straightened if necessary, and are 
then passed to the aging furnace, where they are 
heated uniformly to 350 degrees F. and held at 
that heat for sixteen hours. They are then 
checked to Brinell 62. 

Castings that must withstand oil pressure are 
tested either by placing water in the part under 
pressure and measuring the amount leaking 
through or by applying air pressure to the part 
under water and measuring the amount of air © 
bubbling through. The method used, the pres- 
sure applied, and the maximum allowable leak- 
age per unit area vary with individual parts. 
Those that leak within an allowable range are 
impregnated, and those leaking over this range 
are rejected. 


* * * 


“Whenever we are starting a new thing, if 
somebody comes to me and says ‘Don’t you think 
that you are going to have a lot of trouble?’ I 
say, ‘Sure, any time you start to do something 
new I can guarantee that you will have trouble.’ 
Success depends on whether you know how to 
overcome trouble or not.”—Charles F. Ketter- 
ing, Vice-president, General Motors 
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‘Steam Turbine Locomotive 
Now in Service 


A direct-drive steam turbine locomotive has 
recently been placed in service on the Pennsy]- 
vania Railroad for long-distance high-speed 
passenger and freight service. This geared 
turbine locomotive is capable of producing 6900 
shaft H.P., and is the joint product of the Penn- 
sylvania Railroad, the Westinghouse Electric & 
Mfg. Co., and the Baldwin Locomotive Works. 

Higher efficiency and smoother propulsion 
are the most important of several advantages 
claimed over the conventional reciprocating 
drive. Since power is applied evenly through 
the gears, the unbalanced forces inherent in a 
reciprocating engine are eliminated. An increase 
in efficiency of approximately 20 per cent not 
only means a saving in fuel, but also greater 
power output from a locomotive of given di- 
mensions. 

Designed for fast, long-haul passenger and 
freight service, the new locomotive operates at 
speeds up to 100 miles an hour. Two turbines, 
one for forward motion and one for reverse, are 
connected through double helical reduction gears 
to the driving wheels. Stoker-fired, the locomo- 
tive uses coal as fuel. The steam pressure at the 
boiler outlet is 310 pounds per square inch gage, 
and the temperature of the steam 750 degrees 
F., which is common for modern locomotives. 
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Induction Heater for Brazing, Soldering 
and Heat-Treating 


An electronic induction heater for brazing 
soldering, annealing, hardening, and heating 
for forging has been brought out by the Allis. 
Chalmers Mfg. Co., Milwaukee, Wis. This new 
equipment can be adapted to a wide variety of 
metal-heating applications without the use of 
radio frequency transformers. Predetermined 
automatic timing controls assure uniform heat. 
ing. The operator simply pushes the starting 
button, and when the heating operation is com. 
pleted, the unit shuts off automatically. 


Roughness Meter—New Device for 
Measuring Surface Finish 


To enable surface finish to be measured in 
cases where comparatively rough surfaces are 
encountered, as in high-explosive large-caliber 
shells, the Physicists Research Co., 343 S. Main 
St., Ann Arbor, Mich., has developed a device 
known as a “roughness meter.” This device 
measures the average roughness of compara- 
tively coarse surfaces in the same manner as 
the Profilometer measures the finish of smoother 
machined surfaces. The readings on the rough- 


ness meter are directly in micro-inches, showing 
the average roughness of the surface being 


This Motor-driven Alliga- 
tor Shear, in Action at 
One of the Pennsylvania 
Plants of the General 
Electric Co. Chews up 
Scrap Steel to Feed the 
War Machine. The Shears 
Reduce the Scrap to a 
Size Suitable for Steel 
Mills. A Magnet Picks up 
the Pieces and Drops Them 
into a Freight Car for 
Transfer to the Mills 
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Twenty Torches Work 

. in Unison Cutting Holes 

in Steel Plates at 

the By-Products Steel 

Corporation—a Division 

of the Lukens Steel Co., 
Coatesville, Pa. 


measured. The meter and the scale selector 
provide full scale ranges of 300, 1000, and 3000 
micro-inches. ‘The roughness meter resembles 
the Profilometer in appearance and its principle 
of operation is similar. 


Glass Tanks for Electroplating Baths 
and Hot Acids 


No material could be more suitable than glass 
for tanks and containers in electroplating plants, 
and for industrial operations where hot acids 
are used, except for the fact that glass, as pro- 
duced in the past, has been too brittle for this 
application. On account of its brittleness, glass 
could not be used for this purpose, although its 
resistance to the corrosive action of almost all 
acids, except hydrofluoric acid and hot caustic, 
would have made it ideal for such use. 

In an effort to produce a glass material that 
could be employed for industrial purposes such 
as mentioned, research workers at the Pitts- 
burgh Glass Co., Pittsburgh, Pa., developed 
what is know as the Herculite process, by means 
of which the strength of glass has been greatly 
increased. 

With the manufacture of the first all-glass 
tank about eighteen months ago, it is believed 
that the answer was found to the problem of 
industrial glass tanks for corrosive solutions. 
Whereas the eventual breakdown of tanks made 
from other materials has been accepted as an 
inevitable maintenance problem, this difficulty 
is now overcome by the use of tanks made from 
glass. Such tanks have already been installed 
in several hundred industrial plants. They will 
stand an instantaneous temperature shock of 
400 degrees F., and continuous working tem- 
peratures of from 500 to 600 degrees F. Pickling 





and plating solutions seldom have a temperature 
of over 250 degrees F. 

Herculite glass shows great resistance to im- 
pact. A piece 12 inches square and 3/4 inch 
thick, supported only at the edges, will with- 
stand without cracking the shock of having a 
5-inch duck-pin ball dropped on it from a height 
of 26 feet. 

Some of the glass tanks now produced are 
made entirely of either opaque or transparent 
glass 5/8 to 1 1/4 inches thick, depending upon 
service requirements. The maximum inside size 
of such tanks is 8 feet long by 5 feet 10 inches 
wide by 5 feet deep. Other tanks have a 1/2- 
inch glass lining inside a steel shell. This type 
is used when larger tanks are required than 
those made entirely from glass. 


Post-War Application of Industrial 
X-Ray Inspection 


After the war, X-ray inspection in industry © 
will undoubtedly be much more widely employed 
than in the past. There is now an X-ray ma- 
chine, known as the “Micronex,” that will take 
pictures in one millionth of a second. This de- 
vice actually makes it possible to photograph the 
flight of a projectile within a gun barrel or its 
action as it pierces armor plate. 

Another development is miniature radiog- 
raphy. Don Morgan, supervisor of industrial 
X-ray application engineering of the Westing- 
house Electric & Mfg. Co., at Baltimore, Md., 
says that this process permits a shadow picture 
of a normal X-ray operation to be photographed 
on a very small film with an automatic camera. 
This innovation will make it possible to perform 
X-ray inspection at production line speed with 
a great saving in film cost. 





MACHINERY, April, 1945—205. 























































































































































































































































- Extremes in Either 








In all human affairs, the pendulum swings 
back and forth with fair regularity, always 
seeking an equilibrium. It is not so long ago 
that a great many employers tried to prevent 
labor from organizing into unions. These en- 
deavors were contrary 
to fundamental Amer- 
ican conceptions that 
men in all walks of 
life have a right to 
join together in asso- 
ciations for furthering their own interests by 
constitutionally lawful efforts. 

Then the pendulum swung over, and in so 
doing, swung too far toward the other side. 
Labor unions claimed it as their right—and in 
this they were aided and abetted by the Gov- 
ernment—to prevent their fellow workers from 
obtaining employment unless they belonged to 
a certain association or union. This state of 


Direction Must be 
Ruled out 


_ affairs we have with us today. This claim of 


the labor unions is as un-American and contrary 
to our inherited conceptions of freedom as were 
the efforts to prevent men from joining together 
in unions. 

Now there are indications that the pendulum 
is ready to swing back to an equilibrium, an 
equilibrium where all concerned—unions, non- 
union workers, and employers—will have their 
rights, as well as their responsibilities, defined 
and recognized. One of these indications is to 
be found in the amendments to the state consti- 
tutions that were adopted by two states—Ar- 
kansas and Florida—at the elections last Fall. 

The Arkansas 
amendment reads, 
“No person shall be 
denied employment 
because of member- 
ship in or affiliation 
with or resignation from a labor union, or be- 
cause of refusal to join or affiliate with a labor 
union; nor shall any corporation or individual 
or association of any kind enter into any con- 
tract, written or oral, to exclude from employ- 
ment members of a labor union or persons who 
refuse to join a labor union, or because of re- 
signation from a labor union; nor shall any per- 
son against his will be compelled to pay dues to 
any labor organization as a prerequisite to or 
condition of employment.” 


The Pendulum Begins 
to Swing Back to a 
Fair Normal . 
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The Florida amendment was to the same 
effect, providing that “the right of persons t)' 
work shall not be denied or abridged on account 
of membership or non-membership in any labor 
union or labor organization.” 

This is the road to fair dealings. The time 
has come.for a recognition of the fact that any 
nation that expects to remain a democracy must 
not create special privileges for any favored 
class, be that class composed of either employ- 
ers or employes. 


Vv v 


Social security, as it applies to unemployment 
relief—commendable and unavoidable as it is 
as a last resort—should be looked upon as a 
necessary evil that we should all shun if we are 
able to do so. Relief 
money is like the 
medicine taken by a 
sick person—it tides 
him over his illness; 
but surely it would 
be more agreeable to feel well and be able to 
eat a beefsteak instead of taking medicine. 

When there is a great deal of unemployment 
and the Government pays relief, the nation is 
sick. When everybody is employed and work- 
ing hard, receiving good wages for what they 
are doing, and using these wages to buy the 
products of industry, so that industry needs to 
employ still more people to keep up with the de- 
mand, then the nation is healthy. 

When there is unemployment and relief, what 
little there is produced must be divided between 
all; and when so divided, it makes a poor show- 
ing. This is a case of dividing too little among 
too many. When everybody is able to buy the 
products of industry freely with the wages re- 
ceived for a full day’s work, he helps to employ 
himself and his fellow workers. In that case, 
the nation eats beefsteak instead of taking relief 
medicine. 

If industrial managers, labor leaders, and 
Government would all work together toward a 
common end, we could expect, in the future, 
abundant production to divide between the mil- 
lions and millions of workers that help by hand 
and brain to produce. There is no other road 
to national well being and prosperity. 


Beware of Having to 
Divide Too Little 
Among Too Many 
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Ingenious Mechanical Movements 


Mechanisms Selected by Experienced Machine Designers 
as Typical Examples Applicable in the Construction of 
Automatic Machines and Other Devices 


Mechanism for Varying Speed of Slide 


On a certain type of forming machine it was 
necessary to modify the actfon of the reciprocat- 
ing slide carrying the metal-tape forming tools, 
so that a part of the forward and return stroke 
of each cycle of slide movement could be in- 
creased considerably in speed. In addition, the 
starting and finishing points of such accelerated 
speeds were to be variable within specified lim- 
its, and a simple, inexpensive means of making 
such changes in speed was needed. 

The illustration shows the simple, smooth- 
running mechanism designed to effect the 
changes specified. The left-hand view shows 
the relative positions of the levers, etc., at the 
beginning of the cycle of operations, while the 
right-hand view indicates their positions at 
the end of the forward stroke. In the middle is 
an end elevation view. 

The drive to the slide was transmitted from 
an oscillating drive-shaft A having a regular 
unvarying angular velocity and a fixed ampli- 
tude, while the total length of travel of the 
driven slide had to be kept constant. Shaft A is 
made a free running fit within the bore of the 
pedestal bearing bracket B. Secured by key D 
to this shaft is the lever C, which is prevented 
from endwise movement beyond due working 
clearances by the head of the shaft at one side 
of the lever and the retaining collar EZ. 


Attached to the side of the lever C is the bell- 
crank lever F', which swings easily on the fixed- 
head stud G that is secured to lever C. The 
upper end of lever F is pivoted on stud H, which 
passes through the slotted knuckle end of the 
connecting-rod J. The latter member is con- 
nected at its other end (not illustrated) with 
the end of the driven reciprocating slide. 

To the lower and shorter arm of lever F is 
attached a hardened and ground steel roller J, 
fulerumed to revolve easily on the stud K, the 
head of which serves to retain the roller in cor- 
rect endwise location. 

Fitted on a hub machined at the right-hand 
side of pedestal B and concentric with the bore 
in which shaft A oscillates is the disk-shaped 
cam-plate L, secured by the screws M and two 
dowel-pins N to withstand radial thrust. The 
cam is of the slotted type, the slot O being wide 
enough to permit roller J to pass readily. The 
slot is situated in a radial position, and is deep 
enough to insure free working of the roller as 
the bellcrank lever F swings on its fulcrum G. 

It will be seen that the rim of the cam-plate 
is built up in diameter for a short distance at 
the right-hand side of the slot O. The roller J 
is normally held in contact with the rim portion 
of the cam-plate at the left of the slot, being 
maintained in this position by the stepped por- 
tion P of the boss at the end of lever C. The 
straight side of this step is so arranged as to 
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Lever Type Transmission by Means of which Variable Fast and Slow Rates of 
Travel are Transmitted to a Reciprocating Slide Attached to Connecting-rod | 
from Reciprocating Shaft A 
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bear against the left-hand side of the bellcrank 
lever F. In this position, sufficient clearance 
must be left between the step and the side of 
the lever to permit the roller to rotate freely. 
In operation, commencing the cycle of move- 
ments from the position shown in the left-hand 
view, shaft A is oscillated toward the right, car- 
rying with it the lever C, and this, in turn, car- 
ries along at the same speed the bellcrank lever 
F and the connecting-rod attached to the slide. 
Throughout thjs stage the roller J runs along 
the circular rim of the cam-plate L in advance 
of the slot O. Thus the driven slide is actuated 
at the same slow speed as the driving shaft. 
This slow speed will continue until the roller 
reaches the slot O in the stationary cam-plate. 
As soon as this point is reached, the roller passes 
down the slot, and continued movement of lever 
C causes the bellcrank lever F to be swung round 
on its fulcrum stud G, thereby imparting to the 
connecting-rod a movement at an _ increased 
speed—greater than that possessed by the rod 
during the first stage of its movements. The 
point of the start of this rapid rate of speed is 
shown in heavy broken lines super-imposed upon 
the left-hand view. When the roller is in radial 


line with the slot O, the built-up side of the slot 
insures the correct entrance of the roller, which 
might not occur if the length of the slot sides 
were identical. 

The position of the levers at the termination 


of the clockwise stroke of the shaft is shown in 
the right-hand view, from which it will be noted 
that the roller has passed well down the slot O, 
and the bellcrank lever F is accordingly swung 
around its fulcrum stud. Thus the first half of 
the complete cycle of movements of the driving 
‘ shaft A imparts a slow speed to the reciprocat- 
ing slide, followed by a much quicker rate of 
travel throughout the later portion of its stroke. 

When shaft A starts the second half of its 
cycle by moving backward toward the left, the 
driven slide will start off at a fast rate, followed 
by a slower speed as the roller J leaves the slot. 
Thus each cycle of motions affords to the slide 
two slow and two fast movements. 

By providing a simple means of adjusting the 
position of the cam-plate radially on its hub 
bearing, thereby altering the position of slot O 
relative to the vertical center of the arrange- 
ment, the point of the beginning of rapid travel 
can be varied within appreciable limits. “This 
provision can be secured by passing the retain- 
ing screws M through elongated slots in the 
bracket B, thus enabling the cam-plate to be 
shifted. This will entail the omission of the 
dowel-pins N, which can be used when the cam- 
plate does not have to be moved. 

This mechanism gives extremely smooth run- 
ning and shockless transmission. It is simple, 
both in construction and design, inexpensive, 
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and has simple means for changing the timing 
and duration of different speed rates for th, 
driven slide. B. M. 


* * * 


Automatic Feeding Mechanism for 
Drill Press 


By L. KASPER 


The attachment here illustrated has been ap. 
plied to a drill press to provide automatic power 
feed and, in addition, to feed the drill into the 
work, disengage the feed when the drill has 
reached the required depth, return the spindle 
to the starting point, and then re-engage the 
feed. The work is removed and replaced by a 
new piece during the return movement of the 
spindle. This arrangement resulted in a con- 
siderable increase in production, with greatly 
reduced operator fatigue. 

A front view of the attachment is shown in 
Fig. 2 of the illustration, and a plan view in 
Fig. 3. The spindle A carried in quill B is fed 
into the work by the rack D and pinion C. The 
rack and pinion are part of the original equip- 
ment; a handle attached to shaft S which carries 
pinion C has been removed. A worm-gear P 
is carried on shaft S in place of the handle. The 
bracket J pivots on stud J, which is carried on 
a bracket attached to the head of the press. This 
bracket is not shown, however, as it must be 
made to suit the individual application. 

Bracket J supports the shaft M, which carries 
the worm K and sheave N. Worm K is keyed 
to shaft M, and is provided with a hub at one 
end which supports the compression spring L, 
shown partly compressed in Fig. 2. Shaft M is 
rotated in the direction indicated by the arrow 
by the belt O driven from a sheave carried on 
the overhead horizontal shaft which furnishes 
the power for the driving spindle A. 

The worm K meshes with the worm-gear P, 
rotating it in the direction indicated by the ar- 
row. Worm-gear P transmits its motion through 
shaft S to pinion C which, meshing with rack D, 
produces a downward movement of quill B. 
Paw] H swivels on stud R, carried on the bracket 
attached to the head of the drill press. The 
hook-shaped end: of pawl H engages the hooked 
end of bracket J, holding it in position to obtain 
proper meshing of worm K and gear P. 

Bracket E is clamped to quill B and carries 
the screw F. Rod G passes through bracket EF 
and is attached to the end of bracket J. Cable T, 
attached to bracket E, passes over an overhead 
pulley and carries a weight at the other end of 
sufficient size to raise the quill B and spindle A 
against the force exerted by gravity. 
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The attachment operates as follows: The ro- 
tation of shaft M drives the quill B downward 
through the action of worm K, worm-gear P, 
inion C, and rack D. This movement continues 
until screw F’, carried on bracket EF and moving 
downward with quill B, comes in contact with 
the arm of pawl H and disengages it from 
pracket J. Bracket J, acted upon by the force 
of gravity and the pull exerted by belt O, is 
caused to swivel on stud J and disengage worm 
K from gear P. When this occurs, the down- 
ward movement of quill B discontinues and B 
is drawn upward by the action of the weight 
attached to the end of the cable T. 

The upward movement of quill B continues 
until bracket H contacts with the nut on rod G, 
at which point bracket J is again raised to engage 


the pawl H, thereby re- 
engaging the worm K 
and gear P and again 
causing spindle A and the 
tool to be driven down- 
ward. 

When worm K is dis- 
engaged from gear P, 
the spring L causes shaft 
M to be moved axially 
until worm K makes 
contact with the bearing 
of shaft M in bracket /. 
The purpose of this 
movement is twofold in 
that it permits some of 
the shock resulting from 
re-engagement to be ab- 
sorbed by spring L and 
also permits proper en- 
gagement of worm K 
and gear P in case they 
should strike on the tops 
of their teeth. 

During the feeding 
operation of the cycle, 
worm K is held in con- 
tact with the bearing of 
the shaft in bracket J by 
the resistance caused by 
the friction of the quill B 
in the drill press head. 
The operation of the 
drill press is completely 
automatic, it merely be- 
ing necessary for the 
operator to remove and 
replace the work. 


Figs. | to 3. Side, Front, 
and Top Views of Automatic 
Feeding and Reversing Mech- 
anism Applied to Drill Press 


Magnetic Comparators for Inspecting 
Ferrous Parts 


The General Electric Co.’s magnetic compar- 
ator, which provides a quick, simple non-de- 
structive method of inspecting ferrous parts, 
has been redesigned to better meet the require- 
ments. This portable device is used for testing 
rods, bolts, springs, and small fabricated parts. 
The part to be inspected is compared with a pre- 
selected standard of the same size or shape to 
detect variations in composition, hardness, and 
other characteristics that affect magnetic prop- 
erties. The deflection of a pointer on the instru- 
ment dial indicates variations in the magnetic 
characteristics of the parts being inspected from 
those of the standard. 
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Determining Traverse and In-Feed of 
Wheel—Last of a Series of Three Articles 


OR rapid stock removal, as in roughing 
F cuts, it is best to use as rapid a traverse 

as possible. The limit is the traverse at 
which the cuts merely overlap. Beyond that, 
the operation would be essentially the same as 
thread cutting—a spiral pattern would be ground 
on the work, which is, of course, useless. Hence, 
the traverse should be so set with reference to 
the work speed that the wheel will travel nearly, 
but not quite, the full width of its face at each 
revolution of the work. To give more even wheel 
wear over the face of the wheel, thus producing 


a more even surface on the work, it is sometimes 


desirable, especially for finish cuts, to have the 
wheel traverse in fractions of its width—as 1/2, 
1/3, or 1/4—at each revolution of the work. 
Evidently, the traverse for roughing cuts is 
primarily determined by the work rotational 
speed and the width of the wheel face. Faster 
work speeds permit faster traverse rates. 

The wider the wheel face, the farther can the 
wheel move per revolution of the work, thus in- 
creasing the rate of material removal, up to 
certain limits. For maximum rate of material 
removal, it is therefore desirable to use as wide 
a wheel as is practical. The limiting factors are 
the design of the machine, the dimensions of the 
work, and the power applied by the wheel drive 
motor. If the machine is used for the purpose 
for which it was originally bought, it is best to 
use the wheel width recommended by its maker. 
In grinding small lots of miscellaneous parts, 
the dimensions of the smallest part may limit 
the wheel -width. 

With a wide wheel and a fast traverse, more 
cutting points are always in contact with the 
work; it is therefore useless to try to equal the 
production of that combination with a narrow 
wheel and increased depth of cut. 


Good Surface Quality Requires 
Reduced Traverse 


For the generation of good surface quality, 
the width of the wheel does not determine the 
traverse, although it still determines the speed 
of the operation to a considerable extent. It is 
perfectly possible to produce the desired surface 
with a wheel having a face width of 1/2 inch 
or 1 inch, but it may take longer than with a 
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Selecting the Correct Speeds and Feed; 
for Cylindrical Grinding 





By S. S. SHOEMAKER 
Landis Tool Co., Waynesboro, Pa, 


wider wheel. For ordinarily good surface qual. 
ity, the traverse should not exceed 1/2 inch fo 
each revolution of the work. For extremely fine 
surfaces, 1/8 inch traverse is not too little. For 
“ultra finish,” the final pass should be at the 
lowest traverse speed that can be obtained op 
the machine. 

An important aspect of traverse is the period 
when the wheel, having been allowed to pass off 
the end of the work for from one-third to one. 
quarter of its width, “dwells,” that is, cuts with. 
out traverse or in-feed. The dwell is to make 
up for the fact that the entire face of the whee 
does not pass over the end of the work, and yet 
grinding must go on for the predetermined time 
or the work will be over size at the ends. 

On the other hand, it is important not to let 
the wheel move too far off the work nor to allow 
too long a dwell, for either condition will result | 
in the work being under size at the ends. Too | 
much dwell also tends to glaze the wheel and 
reduce its cutting ability. 


Depth of Cut, or In-Feed 





Closely tied in with traverse is the depth of 
cut, or in-feed. It is highly important in deter- 
mining production, wheel wear, and _ surface 
quality. Because the amount of in-feed is the 
predominant factor in determining compression 
stresses, it has important effects on wheel action; 
if too great, it will distort the work and make 
it inaccurate or burn the surface. 

As the amount of in-feed is increased, the 
chips become thicker, which results in greater 
production. On the other hand, the increased 
compression makes the wheel act softer and 
wear faster. For lowest all-around costs—which 
depend upon both production rate and wheel 
cost—it is necessary to balance these two 
factors. 

Usually, in-feed varies between about 0.00025 § 
and 0.004 inch per traverse. The most commol 
mistake is probably using too great an in-feed. 
To try to remove stock too quickly at the begin- 
ning of a cut breaks the wheel face, causing 
uneven wheel wear and, of course, poor finish. 

To use a heavy in-feed safely, even on rough 
ing cuts, the work must be short and _ thick 
enough to stand the heavy pressure and have 
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plenty of work-rests to support it, as well as 
large, well lubricated centers and center holes. 
Generally, fine-grit wheels and hard wheels 
cause higher pressures at a given amount of in- 
feed than soft or coarse wheels. 

When a reasonably good finish is the aim, time 
will be saved, in the long run, by feeding the 
wheel slowly and regularly, thus building up a 
good finish from the very start of the grinding 
operation. For the finest finishes, as for in- 
stance in roll grinding, it is the best practice to 
“fnish out,” or “spark out,” each wheel—that 
is, allow it to make a final traverse without any 
in-feed. 

If the work is sufficiently hig and rigidly 
enough supported to stand up under a heavy cut, 
and finish is not the primary object, the wheel 
should be fed in at each reversal of the traverse 
to the point where it is cutting at its maximum 
capacity and yet is not forced enough to wear 
out of shape. In determining this point, experi- 
menting is necessary. This is an excellent ex- 
ample of the difficulty of giving set rules on 
speeds and feeds; for it is sometimes found, 
when feeding in for a heavy cut, that the wheel 
will work more satisfactorily and keep its shape 
better when taking a heavy cut than when tak- 
ing a light one. 

Because of the close connection between trav- 
erse and in-feed as they affect wheel action, 
trouble is likely to be encountered in plunge-cut, 
or straight-in, grinding, where there is no real 
traverse, or at most only a slight oscillation of 
the wheel. Here heavy in-feed to get production 
may set up such a high pressure as to cause 
excessive wheel wear. In that event, reducing 
the work speed will make the wheel act harder 
and so offset the tendency to softer action in- 
duced by the increased feed. 


The Grinding of Cast Iron 


An exception to the usual rule for rough- 
grinding at fast traverse is the case of cast iron. 
The best results on that material are often se- 
cured with slow traverse and heavy in-feed, so 
that most of the grinding is done with the cor- 
ner of the wheel. For finishing cast iron, it is 
advisable to make as few passes as possible, so 
that the wheel will not glaze rapidly. For ex- 
ample, on cast-iron and aluminum-alloy pistons 
experience shows that the most efficient practice 
is to rough-cut in a single pass by feeding in the 
full amount at the start and then traversing. 
The pistons are finish-ground in four passes— 
two round trips of the table. 

Automatic in-feed speeds production on work 
for which it is suitable by enabling the oper- 
ator to busy himself at other tasks, such as get- 
ting the next piece ready for the machine while 
one piece is being ground. Automatic in-feed 


is all but indispensable on work so delicate that 
anything but a very slow, smooth feed would 
burn it. Such a piece is an electric shaver head, 
the radius of which has to be most carefully 
ground. This is done with a hydraulic in-feed 
set to feed at the rate of only 0.006 inch per 
minute. Since the edges of the razor are ex- 
ceedingly thin, any jumping of the wheel-base 
would immediately burn the work sufficiently to 
make scrap of it. The final thickness of the 
edge is 0.002 inch. 

To sum up, these are some common difficulties 
in grinding caused by faulty feeds or speeds, 
and suggestions for overcoming them: 

1. Regularly spaced chatter marks. Due to 
vibration caused by too fast work speed. Reduce 
work speed until vibration ceases. 

2. Fine spiral or thread on work. Too great 
wheel pressure. Reduce in-feed. 

3. Uneven traverse lines. Worn traverse drive 
parts. Adjust or replace. 

4. Grit marks. Improper cut by finishing 
wheel. Start finishing cut with high work and 
traverse speed. Finish with high work and slow 
traverse speed, allowing wheel to spark out. 

5. Lack of cutting action—glazing, loading, 
burning. Wheel acts too hard. Increase work 
and traverse speed. Decrease wheel speed. In- 
crease in-feed. 

6. Wheel marks; rapid wheel wear; not hold- 
ing cut; work tapered. Wheel acts too soft. 
Decrease work and traverse speed and in-feed; 
increase wheel speed. 

7. Metal lodged on grains or in wheel pores. 
Wheel acts too hard. Use same methods as 
under (5). 

8. Wheel looks shiny and feels “slick.” Wheel 
acts too hard. Use greater in-feed. 

9. Work out-of-parallel. Too much wheel 
pressure. Decrease in-feed. 

10. Check marks on work. Wheel acts too 
hard. See (5). 

11. Work discolored. Burning. Bring wheel 
to work more gradually. Decrease in-feed. Elim- 
inate belt or wheel slippage. 

There are, of course, other causes for these 
troubles, such as using the wrong grade of 
wheel, wrong or insufficient coolant, and so on. 
Those faults should be looked for first. If cor- 
recting them does not cure the trouble, it is prob- 
ably due to one of the causes listed in the fore- 
going, and can be corrected by manipulating the 
various speeds and the feed. 


* * * 


“You will never do a real job unless you have 
the ability to take people as they come and put 
them into a team. Mass production is not mob 
production; it is team production.”—0O. E. Hunt, 
Executive Vice-president, General Motors 
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Complaints Regarding 
Unsatisfactory Machines 


P. F.—Some time ago we 
sold a machine that proved 
unsatisfactory to the pur- 
chaser. However, he waited 
almost a year to notify us to 
that effect. In these circum- 
stances, are we liable, even 
though we guaranteed the machine to be satis- 
factory for the purpose for which it was bought? 


~ 


Answered by Leo T. Parker, Attorney-at-Law 
Cincinnati, Ohio 


According to recent higher court decisions, all 
purchasers who rely upon a guarantee must 
without “unreasonable” delay register complaint 
regarding defects or poor quality of the pur- 
chased merchandise. For example, in James v. 
International Harvester Co. [172 S.W. (2d) 
671], reported August, 1943, the higher court 
said: “A buyer, after discovering defects in a 
machine, must elect to take action promptly 
after discovering the defect, and unless pre- 
vented by the seller from doing so, offer to 
restore the property and rescind the contract. 
Even this right is lost if the warranty relied 
on is an expressed warranty and the specified 
conditions upon which the warranty is made 
available to the purchaser are not complied 
with.” 

The legal effect of this decision means that if 
a seller gives an expressed guarantee regarding 
his product, the purchaser must promptly report 
to the seller all complaints. Failure to do so may 
result in the purchaser not receiving a favorable 
verdict in a later suit. If the machine is not 
warranted by an expressed guarantee, and the 
seller knows the intended uses of the machine 
by the purchaser, an implied guarantee exists. 
In either event, the purchaser must promptly 
report a breach of the guarantee. 





Rolling-Mill Guides 


A. D.—What composition of alloy cast iron is 
most suitable for steel rolling-mill guides? 


Answered by Editor “‘Nickel Cast Iron News” 
International Nickel Co., Inc., New York City 


The first choice would be a composition often 
used for brake-drums, consisting of about 3.10 
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per cent total carbon, 1,4 
per cent silicon, 2.00 per cent 
nickel, and 0.60 per cen 
chromium. 

A second composition 
which is somewhat harder 
than the first, and should he 
more wear-resistant, igs ag 
follows: Total carbon, 3,9 
to 3.25 per cent; silicon, 1.00 
to 1.40 per cont: nickel, 2.50 to 3. 00 per cent; 
chromium, 0.50 to 0.75 per cent. 

The next iron on our list is a chilled roll type 
of the following composition: Total carbon, 2.75 
to 3.00 per cent; silicon, 1.20 to 1.50 per cent; 
nickel, 1.50 to 2.50 per cent; chromium, 0.50 to 
1.25 per cent. When sand-cast, this should de. 
velop a hardness exceeding 500 Brinell. 
























































































* * * 





Thread Gages Made from Meehanite 
Prove Successful in Service 


Faced with a serious shortage of thread gages 
for the manufacture of war material, the Con- 
tinental Gin Co., Birmingham, Ala., experiment. 
ed with Meehanite thread gages and found them 
very satisfactory. According to information ob- 
tained from the Meehanite Research Institute, 
thousands of these gages have now been put in 
service, and they have proved not only to be 
successful, but to have definite advantages both 
in gage production and in the subsequent inspec- 
tion of the manufactured product. The ready 
machinability of Meehanite permitted increased 
speed in the making of the gages. The service 
life of these Meehanite gages is stated to have 
been as much as 25 per cent greater than that 
of gages made from steel. 













¥ * * 





Electronic Heating 


In the article entitled “Electronic Heating of 
Metals and Non-Metallic Materials,” published 
in March MACHINERY, mention was inadvertent- 
ly omitted of the following manufacturers of 
electronic equipment for induction and dielectric 
heating, who cooperated in supplying data and 
illustrations for that article: Federal Telephone 
and Radio Corporation, Newark, N. J.; General 
Electric Co., Schenectady, N. Y.; Tocco Division, 
Ohio Crankshaft Co., Cleveland, Ohio; Radio 
Corporation of America, Camden, N. J.; and 
Westinghouse Electric & Mfg. Co., Pittsburgh, Pa 
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Extension Device for Dial Indicator 
By DANIEL E. McDONALD, Sunnyside, L. I. 


In setting up work in a lathe, it is sometimes 
necessary to use an indicator to test the true- 
ness or alignment of a certain bore with the 
machine spindle when the bore is located at 
some distance from the face of the work. This 
testing operation is particularly important when 
it is necessary to reset work and also when there 
are two or more bores that must be concentric 
within very close limits. The extension device 





for the dial shown in the illustration has proved 
of great help in setting up work of this kind. 

The body A of the extension consists of a 
piece of 5/8-inch brass tubing, 24 inches long. 
In one end of this tube is assembled a terminal 
fitting B. One end of this terminal fitting is 
pressed into the tube A, while the other end is 
threaded and split to accommodate the knurled 
nut C, which is used to hold the No. 726 Brown 
& Sharpe indicator securely in place. 

At the other end of tube A a fitting D is in- 
stalled as shown, one end being pressed into the 
tube, and the other end turned down to permit 
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Dial Indicator Equipped with Extension Consisting of Brass Tube A with its Assembled 


Parts Indicated by Reference Letters B to G 
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SECTION X-X C 








the installation of the No. 734 Brown & Sharpe 
adapter #. Prior to installing this particular 
fitting, the inside of the tube is fitted with four 
brass bushings F’, which are equally spaced in 
the bore of the tube. These bushings are pressed 
into the tube with a tight fit. 

It will be noted that the bushings F are cham- 
fered at an angle of 45 degrees on opposite 
faces, so that the remaining supporting surface 
at the center is only 1/16 inch wide. This is 
done so that the bearing surface in contact with 
the extension rod G will be kept at a minimum. 
The bore in these bushings is 0.010 inch larger 
than the 1/8-inch diameter. of the indicator rod. 
The equally spaced bushings within the tube 
serve to hold the extension rod in accurate align- 
ment and to keep frictional losses at a minimum. 

In assembling this device, the indicator at- 
tachment is first put on the tube, after which 
the extension rod is placed inside the tube, so 
that it will make contact with the indicating 
adapter. The indicator is then put on the tube 
and pushed in far enough so that one-half of the 
total indicator movement has been expended 
before the locking nut is tightened. This is done 
so that the spring tension in the indicator proper 
will force the extension rod against the indicator 
adapter. After being assembled, any movement 
of the adapter contact point will register on the 
indicator dial at the opposite end of the tube. 

The block H, which is shaped, bored, and 
slotted as shown, is designed to hold tube A in 
place in the toolpost or other clamping member. 


Revolving Die-Holder 
+ 
By LEONARD J. TOURGEE, Stonington, Conn. 


A revolving die-holder, which the writer made 
up for use in cutting a 10-24 thread, 5/32 inch 
long, is shown in the illustration. This holder 
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Holder for Mounting Button Type Threading Die at J for the Rapid Cutting of Short-length Threads 





and the button die (not shown) were developed 
to replace the automatic die-head previously 
used, which, because of the short thread length, 
had a tendency to pull back after cutting the 
first thread and spoil the work. 

The die-holder shown has the tension of the 
spring acting in a direction opposite that of a 
regular automatic die-head. The spring D in 
back of the shank B serves to back up the but- 
ton die mounted ‘in recess J while it is being 
started on the work. Pin E£, which is a light 
drive fit in shank B, prevents the die-holder 
from revolving in shank A. Shank A is held in 
the hexagonal turret and a stop is set so that 
when shank B has moved ahead a distance equal 
to the length of the thread to be cut, pin E will 
move forward in slot F until it revolves in 
groove G. The length of pin £ is slightly less 
than the inside diameter of groove G. Then by 
reversing the work and drawing the turret back, 
the die can be threaded off the work. 

When assembled, the plate H is secured by 
two flat-head screws. Shank B is _ inserted 
through plate H and into shank A, after which 
the pin £Z is inserted in B and driven into place. 
The members B and 7 are turned from one piece. 
Spring D is held in member A against B by the 
plug C. This die-holder increased production 
about 400 per cent. 


Work Ejector Speeds up Produetion of 
Perforating and Notching Die 





By WALLACE C. MILLS, Rockford, Ill. 


Production on a sheet-metal perforating and 
notching die was increased from 1300 to 1700 
blanks per hour by the installation of the ejector 
device shown in the accompanying illustration. 
In the view of the die, Fig. 1, the perforating 
and notching punches are shown in cross-sec- 
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Before the ejector, consisting of latch A 


rr ‘slide B, was added, the operator placed the 


plank in the die by hand and tripped the press. 
The perforated and notched blank was then re- 
moved by hand and stacked. With the ejector 


installed as shown, and with the die mounted in 
an inclined press, the operator simply drops the 
plank into the chute leading to the die and trips 
the press. The work is ejected automatically, 
and the operation is repeated with considerable 
saving in time. 

The blank, on being placed in the chute, slides 
down into place against the locating bars C at 
the back of the die. In this position, as shown 
by the cross-section view Fig. 2, the blank W 
does not touch the ejector latch A. When the 


punch descends, the pressure pad holds the work 
while the ejector device is pushed down by screw 
D, as shown in Fig. 3, so that latch A snaps 
under the blank. When the punch rises and the 
pressure pad leaves the blank, the ejector latch 
A lifts the blank out of the die, as shown in 
Fig. 4, so that it slides over the ejector into an 
inclined chute which leads to a stacking chute. 


* * * 


Cleveland, Ohio, claims to operate the world’s 
largest municipal airport. In 1944, the average 
departures from the airport were 140 planes a 
day; the average number of passengers handled 
was nearly 1600 a day. 
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Ejector-equipped Perforating and Notching Die Used on Inclined Press 
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Cold-Finished Steel Data Chart 

JONES & LAUGHLIN STEEL Cor- 
PORATION, Pittsburgh 30, Pa. Wall 
chart containing data on _ cold- 
finished steel, including standard 
and National Emergency § steels, 
covering tolerances; weights of 
steel bars; hardness conversion 
tables; machinability ratings; heat- 
treatments; carburizing, etc. 


Electrode Selection Chart 


METAL & THERMIT CORPORATION, 
120 Broadway, New York City. 
Murex wall chart, containing in- 
formation to aid the user in select- 
ing the proper electrodes for dif- 
ferent welding jobs. The data are 
divided into four groups — elec- 
trodes for mild, stainless or low- 
alloy steels, and hard-surfacing.....2 


Hydraulic Circuits 


JOHN S. BARNES CORPORATION, 
301 S. Water St., Rockford, IIl. 
Booklet 011-G, entitled “Hydraulic 
Circuits for Industrial Equip- 
ment,” describing successful appli- 
cations of these circuits to the 
performance of difficult and com- 
plicated machine operations. 3 


Centralized Lubrication System 

TRABON ENGINEERING CORPORA- 
TION, Cleveland 3, Ohio. Bulletin 
442, illustrating and _ describing 
Trabon Type M positive, central- 
ized lubrication for machinery of 
all kinds, including suggestions for 
selecting the right equipment to 
meet particular requirements. 


Industrial Adhesives 

E. I. DU PONT DE NEMOURS & Co., 
INC., Fabrikoid Division, Fairfield, 
Conn. Bulletin A 2945-a, descrip- 
tive of ““Fairprene” cement,:a new 
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industrial adhesive. Circulars con- 
taining specifications covering va- 
rious types of Fairprene cements 
and calking compounds. 5 


Crossed-Axis Gear-Finishing 
Machines 


MICHIGAN TooL Co., 7171 E. 
MecNichols Road, Detroit 12, Mich. 
Bulletin 900-44, illustrating and 
describing this company’s improved 
Model 900 crossed-axis rack type 
gear-finishing machine for spur 
and helical gears. eee 


Ball and Roller Bearings 


ANTI-FRICTION BEARING MANU- 
FACTURERS ASSOCIATION, INC., 60 
E. 42nd St., New York City. Man- 
ual entitled “Ball and Roller Bear- 
ing Standard Specifications,” con- 
taining a great amount of tabu- 
lated data pertaining to ball and 
roller bearings. ___._.___._____7 


Actuating Equipment 

LEAR, INC., Piqua, Ohio. Book- 
let entitled ‘“Lear ‘Know-How,’ ” de- 
scribing present and potential uses 
of Lear actuating equipment, in- 
cluding rotary actuators, 


power 
units, flexible shafting, remote 
control equipment, precision gears, 
EE 8 LE, 


Optical Contour Comparator 
FISH -SCHURMAN CORPORATION, 
230 E. 45th St., New York 17, 
N. Y. Bulletin OC-305, descriptive 
of the Fish-Schurman optical con- 
tour comparator for the rapid and 
accurate inspection of intricate 
ah lc 9 


Coil-Spring Lock-Washers 
GEORGE K. GARRETT Co., INC., 
1421 Chestnut St., Philadelphia 2, 








Pa. Bulletin 109, illustrating ang 
describing the new Diamond 
double-coil spring lock-washers de. 
signed especially for heavy ma. 
chinery. insane 


Multiple-Spindle Honing 
Machine . 


MICROMATIC HONE CORPORATION, 
Detroit 4, Mich. Circular descrip. 
tive of the “Hydrohoner Microsize,” 
a multiple-spindle vertical honing 
machine with new automatic Micro. 
size control. __ sinsipanntaniea 


Crossed-Axis Gear Shaving 
Machines 


NATIONAL BROACH & MACHINE 
Co., 5600 St. Jean Ave., Detroit 13, 
Mich. Bulletin descriptive of 
crossed-axis gear-shaving machines 
made ‘by this company in _ sizes 
from 36 to 120 inches. _ isan 


Master Copy Type for 
Pantograph Machines 


GEORGE GORTON MACHINE (C0., 
1303 Racine St., Racine, Wis. 
Catalogue 1309-B, showing all 
styles and forms of Master Copy 
Type templets and patterns for all 
pantograph machines. _____________13 


Visual Precision Gages 
FEDERAL PRODUCTS CORPORATION, 
1144 Eddy St., Providence 1, R. I. 
Bulletins describing two new visual 
precision gages—the Model 120-Bl 


micrometer-comparator and _ the 
Model 1330P-100 dial indicator 
I aoc ser naccusseaanieee 


Heat-Treatment 

PERFECTION TOOL & METAL HEAT 
TREATING Co., 1740 W. Hubbard 
St., Chicago 22, Ill. Booklet en- 
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“tod “Fifty Facts,” dealing with 
tides ardening of low-carbon steels 
and describing the “Ad-Life” treat- 
ment for previously hardened, fin- 


ished tools. ------------------------------------ 15 


Electronics 

GENERAL ELECTRIC Co., Schenec- 
tady 5, N. Y. Bulletin GES-3303, 
announcing a complete set of 
training material on industrial 
electronics, consisting of booklets, 
sound films, and an instructor’s 


Rotary Converters 

JANETTE MFG. Co., 556-558 W. 
Monroe St., Chicago 6, Ill. Bulle- 
tin 13-25, describing the electrical 
and mechanical features of Janette 
rotary converters for converting 
direct current to alternating cur- 
I aelnieicitnssnincsaneaneinnsrniessinemenasneatasnniatntie 17 


Spot-Welding Machines 

ScIAKY Bros., 4915 W. 67th St., 
Chicago, Ill. Bulletin 113-A, de- 
scribing seam and roll spot-weld- 
ing machines for mild steels, stain- 
less steels and non-ferrous alloys. 
Tooling data for various types of 
welding jobs are included. _.... 18 


Belting Chart 

BALDWIN BELTING, INC., 85 
Chambers St., New York 7, N. Y. 
Transmission and conveyor belting 
chart, giving standard belt thick- 
nesses for belts of all commonly 
used materials, together with sizes 
of lacings for each thickness.__._19 


Master Feed Fingers 


HARDINGE BROTHERS, INC., El- 
mira, N. Y. Circular descriptive of 
Hardinge master feed fingers with 
adjustable tension for use on Nos. 
00 and 0 Brown & Sharpe auto- 
matics and Davenport DA-2 auto- 
I i ee 20 


Fans and Blowers 


BUFFALO FORGE Co., Buffalo 5, 
N. Y. Bulletin 3499, on Buffalo 
motor-driven vent sets. Bulletin 
3533, listing Buffalo Type B axial- 
flow fans. Bulletin 3553, on Buf- 
falo pressure blowers and centrif- 
ugal compressors. __. 21 





Master Spindle Machine 


KINDT-COLLINS Co., 12651 Elm- 
wood Ave., Cleveland 11, Ohio. Bul- 
letin B-3, descriptive of the Kindt- 
Collins Master Spindle machine for 
pattern shop use, in cutting wood 
and soft metal to irregular and 
standard shapes. __ RR, 


Collets and Stock Pushers 


SHEFFER COLLET Co., 6432 Cass 
Ave., Detroit 2, Mich. Catalogue 
45, illustrating and describing the 
complete line of “Super Grip” col- 
lets and stock pushers for all types 
of automatic and hand screw ma- 
GIN 2.3. dccieasicccncnmalGncctiemoniblinkaniadicda 23 


Vibration Isolators 

KORFUND Co., INC., 48-15 Thirty- 
Second Place, Long Island City 1, 
N. Y, Catalogue SL 500, illustrat- 


ing and describing a new universal 
“Vibro Isolator,” designed to ab- 
sorb vibration in all directions._.24 


Hydraulic Universal Grinder 
LANDIS TooL Co., Waynesboro, 
Pa. Catalogue I 45, illustrating and 
describing in detail the construc- 
tion of the Landis hydraulic uni- 
versal grinder; typical applications 
I SS evosinecrcincornninsserntctinnsdacd 25 


Electrolimit Height Gages 
PRATT & WHITNEY DIVISION 
NILES-BEMENT-POND Co., West 
Hartford 1, Conn. Bulletin de- 
scriptive of Pratt & Whitney Elec- 
trolimit height gage equipped with 
a new reversing attachment. 26 


Wire Coating 

OAKITE Propucts, INC., 26 
Thames St., New York 6, N. Y. 
Service report describing the ap- 
plication of the Oakite “CrysCoat” 
process to ferrous rods and wire 
in wire drawing. (alata ae 


Blast Cleaning Equipment 
PANGBORN CORPORATION, Hagers- 
town, Md. Booklet featuring twen- 
ty-one unusual problems in blast- 
cleaning handled by specially de- 
signed Rotoblast and Airblast 
equipment. _ scicaiteisicliaicas 


Hand Cutting Tool 
WILLIAM-LEONARD & ASSOCIATES, 
801 Caxton Bldg., Cleveland, Ohio. 
Circular illustrating and describ- 
ing the new Zim cutter for cutting 
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any pliable material up to 1 1/2 
inches wide to required length.__.29 


Industrial Heating Equipment 

GEHNRICH OVEN DIVISION, W. S. 
ROCKWELL Co., 108 Jewell St., 
Brooklyn 22, N. Y. Catalogue 114 
—a guide for selecting the right 
oven for baking, drying, and cur- 
ing. 30 





Machinery Steels 


CRUCIBLE STEEL Co. OF AMERICA, 
405 Lexington Ave., New York 17, 
N. Y. Folder containing data on 
the composition, properties, ma- 
chinability, and applications of 
Max-el machinery steels. 31 


Portable Batch Cleaning 
OPTIMUS EQUIPMENT Co., 159 
Church St., Matawan, N. J. Bulle- 
tin 4E2, entitled “Batch Cleaning 
in Portable Metal Washing Ma- 
chines for Production, Mainten- 
ance, and Repair.” 82 





Isothermal Heat-Treatment of 
Pistol Parts 


AJAX ELEcTRIC Co., INc., Frank- 
ford Ave. at Delaware Ave., Phila- 
delphia 23, Pa. Reprint of an. ar- 
ticle on “Isothermal Treatment of 
Pistol Parts.” 33 





Meehanite Castings 

MEEHANITE RESEARCH INSTITUTE 
OF AMERICA, INC., Pershing Square 
Bldg., New Rochelle, N. Y. Bulletin 
22, entitled “Stories of Meehanite 


Which of the new or improved 


scribed on pages 224-248 is likely to prove ad- 
vantageous in your shop? To obtain additional 
information or catalogues about such equip- 


in Industry” (127 pages, 8 1/2 by 
11 inches). 34 





Die Steels 


FIRTH - STERLING STEEL Co., 
McKeesport, Pa. Circular giving 
performance records of H WD die 
steel for hot work and Cromovan 
die steel for cold work... 35 


Plate Planers 


BALDWIN LOCOMOTIVE WORKS, 
BALDWIN SOUTHWARK. DIVISION, 
Philadelphia 42, Pa. Bulletin 190, 
on Baldwin heavy-, medium-, and 
light-duty plate planers. -______. 36 


Molten-Metal Pumps 


RUTHMAN MACHINERY Co., 1809- 
1823 Reading Road, Cincinnati 2, 
Ohio. Bulletin descriptive of the 
various molten-metal pumps made 
by this company. 37 





Slotted-Head Screws and Bolts 

AMERICAN SCREW COoO., Prov- 
idence 1, R. I. Price list of slotted- 
head screws and bolts, with thumb- 
index for convenient reference._38 


Masonite Die Stock 

MASONITE CORPORATION, 111 W. 
Washington St., Chicago, Ill. “Ma- 
sonite Manual for the Product De- 
signer.” 89 





Airblast Equipment 


AMERICAN FOUNDRY EQUIPMENT 
Co., 555 S. Byrkit St., Mishawaka, 


To Obtain Additional Information on Shop Equipment 


ment, fill in below the identifying number found 
at the end of each description—or write directly 
to the manufacturer, mentioning machine as 
described in April, 1945, MACHINERY. 


equipment de- 











Ind. Catalogue describing 
company’s complete line of Airblag 


equipment, 


Boring, Drilling, and Facing 
Machine 


W. F. & JOHN BARNES Co, 
S. Water St., Rockford, Il], Cir. 
cular descriptive of the new Barny § 
basic vertical machine for dri} 
boring, and facing operations,_4j 

























Electric Equipment 

GENERAL ELECTRIC Co., Scheng, 
tady 5, N. Y. Bulletin GEA 
on push-button units, select, 
switches, and lights for builti: 
machine tool applications.____» 










Die-Casting Design 

NEW JERSEY ZINC Co., 160 Front § 
St., New York 7, N. Y. New aj. 
tion of a book entitled “Designing 
for Die-Casting,” which is a virty. 
al handbook on the subject.____4 


“Cone-Lok” Jigs 


N. A. WooDWORTH Co., 1300 B. 
Nine Mile Road, Detroit 20, Mich, 
Catalogue 45-J, describing the fe. — 
tures and illustrating the opera f 
tion of the “Cone-Lok” jig...._ 44 


Drill Rod and Cold-Drawn 
Tool Steel 


ALLEGHENY LUDLUM STEEL Cor 
PORATION, Brackenridge, Pa. Cat- 
alogue on carbon and high-speed 
steel drill rod and cold-drawn tod 
steel. 45 
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Hydraulic Presses 

JoHN S. BARNES CORPORATION, 
301 S. Water St., Rockford, Ill. 
Bulletin 501-P, illustrating and de- 
scribing the Barnes line of hy- 
draulic presses. 46 





Air-Actuated Clutches 

Twin Disc CLUTCH Co., Racine, 
Wis. Bulletin 139, containing com- 
plete data on the new Model P 
air-actuated clutch for heavy-duty 
application. --- 47 





Spring-Lock Fastener 

SIMMONS MACHINE TOOL CORPO- 
raTION, North Broadway, Albany 
1, N. Y. Bulletin illustrating and 
describing the Simmons one-piece, 
spring-lock fastener. —.____. 48 


Shaft Couplings 

LINK-BELT Co., 307 N. Michigan 
Ave., Chicago, Ill. Book 2045, cov- 
ering the Link-Belt line of shaft 
couplings and protective casings 
for roller chain couplings. _49 


Surface Grinders 

‘ABRASIVE MACHINE TOOL Co., 
East Providence 14, R. I. Catalogue 
illustrating and describing the 
new M-34 vertical-spindle surface 
grinder. 


Matched Motor Parts 

RoBBINS & MYERS, INC., Spring- 
field, Ohio. Catalogue describing 
Robbins & Myers “matched” mo- 
tor parts available for installation 
in machines and portable tools..._.51 





Cleaning Equipment 

PRACTICAL PRODUCTS CO., 2632 
Nicollet Ave., Minneapolis 8, Minn. 
Circular descriptive of the new 
“Kleer-Flo 30” electrically operated 
mechanical parts cleaner. ________. 52 


Aircraft Tools 


ZEPHYR MFG. Co., 201 Hindry 
Ave., Inglewood, Calif. Catalogue 
illustrating precision tools for the 
aircraft and other manufacturing 
industries. 53 





Data on Steel Selection 

LA SALLE STEEL Co., Chicago 80, 
Ill. Bulletin 5, containing helpful 
data on the selection of furnace- 
treated bar steels. 54 


Self-Priming Centrifugal Pumps 


MARLOW Pumps, Ridgewood, N. J. 
Booklet containing engineering in- 


50: 





formation and other data on self- 
priming centrifugal pumps. 55 


Air-Operated Tools 
INGERSOLL-RAND Co., 11 Broad- 
way, New York 4, N. Y. Folder 117, 
entitled ‘“Air-Operated Tools for 
Maintenance, Construction, Demoli- 
tion.” 56 





Oil Power Transmission for 
Variable Speeds 

SUNDSTRAND MACHINE TOOL Co., 
Rockford, Ill. Bulletin 124, entitled 
“Sundstrand Oil Power Transmis- 
sion for Variable Speeds,”______ 57 


Rebuilt Machine Tools 


MILES MACHINERY Co., Saginaw, 
Mich. Catalogue 180, containing 
a list of guaranteed, rebuilt ma- 
chine tools. 58 





Grinding and Polishing 
Backstands 

DIVINE Bros. Co., Utica, N. Y. 
Bulletin 452-DBY-1 on DBY grind- 
ing and polishing backstands. 59 


Hard-Facing Data 

Mir-O-CoL ALLOY Co., 2416-60 
E. 58rd St., Los Angeles 11, Calif. 
“Welders’ Guide to Successful 
Hard-Facing.” - 60 


Rigidized Metals 

RIGID-TEX CORPORATION, Buffalo 
8, N. Y. Bulletin describing “Rigid- 
ized” metals and their applica- 
tions. 60-A 


Electronic Heating 

SCIENTIFIC ELECTRIC, 107-119 
Monroe St., Garfield, N. J. Booklet 
entitled “The ABC of Electronic 
a 








»s. * * 


Etched-Glass Charts for 
Optical Comparators 


A series of etched-glass radii 
charts for optical comparators and 
contour measuring projectors has 
been made available by the Hy-A- 
Log Co., 1028 E. 63rd St., Chicago 
87, Ill. These charts are used for 
measuring radii on projected images 
with extreme accuracy. The meas- 
uring lines, being etched into the 
glass, are permanent. The charts 
enable an operator to check radii 
accurately, without computation. 
They are available in “mirror 
image” clear glass or “right 
image” optical ground glass. 


Lincoln Award for Text- 
books on Machine and 
Structural Design 


An award program to encourage 
the preparation and publication of 
text-books, one on machine design 
and another on structural design, 
for fabrication by all processes, in- 
cluding welding, has been an- 
nounced by the James F. Lincoln 
Are Welding Foundation, Cleve- 
land, Ohio. The object of offering 
these awards is to substantially 
reduce the usual delay between 
process developments in industry 
and the treatment of these new 
developments in text-books. Thus, 
the principal effect of the plan will 
be to render a service to engineer- 
ing colleges and to the industries 
who employ their graduates by mak- 
ing up-to-date information avail- 
able in text-book form. 

The Foundation plans to distrib- 
ute, ‘in all, $20,000 in awards for 
text-books covering machine and 
structural design. The competition 
is open to anyone in the teaching 
profession, in industry, or in con- 
sulting engineering practice. Manu- 
scripts may be submitted jointly by 
two or more persons. There are 
three awards for the machine de- 
sign text-book; of $5000, -$3000, 
and $2000, respectively, and awards 
of the same amounts for the struc- 
tural design text-book. In addition, 
the authors will receive royalties 
from any of their text-books that 
are published and sold in book 
form. The competition closes May 
15, 1946. Further details can be 
obtained from the James F. Lincoln 
Are Welding Foundation, Cleve- 
land 1, Ohio. 


* * * 


Testing Equipment for 
Low-Voltage Circuits 


A circuit tester known as the 
“Lo-Volt Test-Glo,” intended for 
testing circuits from 5 to 50 volts, 
has been placed on the market by 
the Ideal Commutator Dresser Co., 
1011 Park Ave., Sycamore, Ill. This 
equipment simplifies the testing of 
circuits, and can be used for indi- 
cating the relative value of line 
voltages. The incandescent glow 
lamp 1s protected by a transparent 
plastic housing. The over-all length 
is only 7 inches. The device is 
especially handy for automotive 
and aircraft mechanics and elec- 
tricians. 
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THE PROPERTIES AND NEW APPLICATIONS OF 
MATERIALS USED IN THE MECHANICAL INDUSTRIES 


Continuous-Cast Bronze Rod for 
Automatic Screw Machines 


Three continuous-cast bronzes in rod form— 
a tin bronze, Ampcoloy 742; a high-lead bronze, 
Ampcoloy 342; and a bearing bronze, Ampcoloy 
382—have been made available to industry by 
Ampco Metal, Inc., Milwaukee 4, Wis. These 
bronzes have an extremely uniform structure, 
with lead or other secondary constituents uni- 
formly dispersed and in a finely divided state 
throughout. Dirt, dross, and shrinkage cavities 
are excluded by the nature of the continuous 
casting process. These advantages are expected 
to result in practically eliminating scrap caused 
by metal faults and in more rapid production 
because of the adaptability of the continuous- 
cast rods to use in semi-automatic and fully 
automatic screw machines. 

The rod is produced by the continuous with- 
drawal of metal from the bottom of a casting 
crucible. Upon leaving the crucible, the metal 
solidifies and then passes through a suitably 
ee oe aca wba 5 ara 5 ue ena ee 201 


Conolite—A New Plastic Laminate 
with Unusual Strength 


A new plastic laminate, stronger and lighter 
than Duralumin, ordinarily used in manufactur- 
ing airplanes, has been developed by the Con- 
solidated Vultee Aircraft Corporation, San 
Diego, Calif. The material is known as “Cono- 
lite,” and is made by impregnating Fiberglas 
or Fortisan fabric with a new type of thermo- 
setting resin. Although still considered an ex- 
perimental project by its originators, Conolite 
is already being used to fabricate parts of 
Liberator and Dominator bombers. 

Most plastic laminates have a tendency to ab- 
sorb moisture and deteriorate when subjected 
to salt water and various other liquids. Conolite 
specimens have been immersed in salt water, 
benzine, aromatic fuels, and acetone for periods 
ranging from twenty-four to forty-eight hours 
without signs of deterioration. Vibrations due 
to engine and propeller operations are a fre- 
quent cause of failure of airplane parts. Cono- 
lite parts have shown a high degree of freedom 
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‘Neoprene stock, cured and uncured rubber, 
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from all types of resonance, and, in fact, actually 
tend to deaden vibrations. 

Because its tensile strength ranges up 
120,000 pounds per square inch, Conolite is ip 
some respects comparable to steel, although itg 
specific gravity is only 1.64. It may eventually 
be used to fabricate entire airframes. 
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Five New Synthetic Elastic 
Industrial Adhesives 


Five types of cement and a calking compound, 
all of which consist of unvulcanized syntheti¢ 
elastic compositions which can be vulcanized 
with heat or are self-vulcanizing at atmospherie™ 
temperatures, have been placed on the market 
by E. I. du Pont de Nemours & Co., Inc., Fab 
rikoid Division, Fairfield, Conn. All of these 
cements and the calking compound carry the 
trade name “Fairprene,” and are designated as 
Type No. 1, Type No. 2, Type No. 3, No. 51065, 
No. 5106, and No. 5112. 

The cements are used to obtain the adherence 
of various combinations of cured and uncured 

























































leather fabrics, and paper. They are also used 
in sheet-metal joints of aluminum and Dural 
preparatory to riveting, when fabricating fuel 
tanks and waterproof compartments; as bind- 
ers for oil-resistant packings; as sealants for 
instrument installations; and as protective coat- 
ings on wire. They are being widely tested for 
use as corrosion-protective coatings for metallic 
8 ne Ce eae hd ee eke eee 2038 





Waterproof Fillet Cement for Wood 
or Metal Patterns 


A waterproof fillet cement for leather, wood, 
and plastic fillets on wood or metal patterns has 
been developed by the Kindt-Collins Co., 12651 
Elmwood Ave., Clevéland, Ohio. Because of its 
simplicity of application, the new cement is said 
to save time and labor in the pattern shop. It is 
not affected by moisture or by the heat of the 
molding sand. Another advantage is that sand 
will not stick to the edges of a fillet on which 
eC Se eee 204 




















































To obtain additional information about materials 
described on this page, see lower part of page 218. 








All controls grouped within convenient reach... 
Recessed base permits operator to sit comfortably . . 
Work loaded, ground and unloaded with minimum 

of motion, time and effort... 
... and with the»resultant fast production users 
get high accuracy — on many jobs to .0001” limit. 


Investigate No. 5 Plain Grinding Machine’s BROWN & SHARPE MFG. CO. 
profitable features for your close-toler- [|BS Nie a oh 
ance grinding of small cylindrical work. ee ee 


JROWIN © SHARPE! 





Turntable Snap-Gage Rack 


The turntable rack shown in the accompany- 
ing illustration provides storage for 400 snap 
gages at the Fort Edward plant of the General 
Electric Co. Since the gages are issued and re- 
turned daily, it is necessary to store them in an 
accessible position, at the same time using the 
minimum of floor and wall space. This rack, 
with shelves spaced to accommodate different 
thicknesses of snap gages, and with separators 
between the different gages, was devised by 
C. S. Loughlin of the plant’s planning depart- 
ment. When a gage is removed, a tag is attached 
to the empty space in the rack. The entire rack 
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Convenient Turntable Rack for Storing Snap Gages 


is mounted on an iron pipe that passes through 
the center. The pipe rests on a ball bearing at 
the bottom and runs in a roller bearing at the 
top. Circular pipe rails, attached to the top and 
bottom shelves, facilitate the turning of the rack. 


* * * 


Attention has been called to the fact that 
Thomas A. Edison observed electronic effects in 
experimenting with incandescent electric lamps 
more than fifty years ago, but it took twenty 
years of experimentation to develop this ob- 


servation into the invention of DeForest’s first — 


radio tube. Most great inventions have required 
much hard work and application to become of 
practical use. 
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Standards of Work Performance 


In a recent issue of Trundle Talks, publisheg 
by the Trundle Engineering Co., Cleveland, Ohio 
George T. Trundle, Jr., emphasizes the im. 
portance of setting adequate standards of per- 
formance in our industrial plants. “We buy 
coffee by the pound, milk by the quart, trang. 
portation by the mile, and coal by the ton,” says 
Mr. Trundle. “It is just as practicable to get 
up standards of performance with respect to 
the time it should take to do each operation in 
a machine shop. 

“Standards in the factory are set on the basis 
of reasonable performance of an operation by a 
man with an average degree of skill, willing to 
do a fair day’s work for a fair day’s pay, and 
supplied by the management with the facilities 
which enable him to do this work to best ad- 
vantage. How can anybody tell what the out- 
put of a plant reasonably ought to be unless 
there are some standards of this kind by which 
a‘Yeasonable output may be judged? Such stand- 
ards must be predicated upon the assumption 
that the man performing the job has been prop- 
erly trained, that he has the necessary materials 
and tools to work with when he needs them, that 
he has been given full instructions, and that the 
working conditions are satisfactory.” 

Our production problem today, serious as it 
may be, is not one of man-power, but of making 
the proper use of the man-power available. This 


can be done only through thorough cooperation, m 


between management, labor unions, labor, ang? 
the Government. 


* * + 


Band-Saw Bands 


Rubber bands are a part of all band-saw 
equipment. They are applied to the face of the 
metal wheels over which the saw blade oper- 
ates, serving as a cushion between the saw and 
the wheel. In this way, the “set” of the saw 
teeth is also protected. These bands, according 
to the B. F. Goodrich Co., are made from cal- 
endered sheets on drums in the form of sleeves, 
15 to 18 inches wide, and then cut to the re- 
quired width. The bands are purposely made 
shorter than the wheel circumference, since 
they are applied under tension in order to give 
them a tight fit. 

Some users prefer to use, in addition, a bond- 
ing medium to increase the tension between the 
rubber and the pulley. High-grade shellac and 
fish glue are among the most commonly used 
adhesives. Rubber cement can also be employed 
for the purpose. However, if proper allowance 
for stretch is made, the bands perform satisfac- 
torily merely with the tension under which they 
are applied. 
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.....+ + accurate shearing and accurate forming are a 
basic: requirement. 


Cincinnati Shears produce such accurate 

straight sided blanks that in many cases expensive 

~: blanking dies are eliminated. Cincinnati Press: Brakes 
next notch and form the blank to the final accurate shape. 


Together, Cincinnati Shears and Cincinnati 
Press Brakes are a profitable team for the production of 
the accurate parts that insure easy low cost assembly. 


@ Write for Shear Catalog S-4 and Press Brake Catalog B-2 


THE CINCINNATI SHAPER CO. 


CINCINNATI OHIO U.S.A. 
SHAPERS - SHEARS - BRAKES 















The Cincinnati Shaper Co., Cin- 
cinnati, Ohio, has just built for the 
American Rolling Mill Co., Middle- 
town, Ohio, what is believed to be 
the largest mechanical two-housing 
press brake in the world. This huge 
machine, shown in the accompany- 
ing illustration, has a clear span of 
20 feet between housings and an 
over-all bending surface length of 
30 feet. It is capable of exerting 
a pressure of 1000 tons, and is be- 
ing used to make right-angle bends 
20 feet in length in cold steel plate 
3/4 inch thick. 

The construction of this press 
brake is of unusual interest in that 
the four main members—that is, 
the bed, ram, and two housings— 
are made from what are said to be 
the largest rolled steel plates in the 
world. These plates were produced 





























































































































































































































r 

















224—-MACHINERY, April, 1945 





Cincinnati Press Brake of Gigantic Size 


to meet the requirements for this 
special brake by the Lukens Steel 
Co., Coatesville, Pa. The _ total 
weight of this press is 250,000 
pounds, or approximately 86,000 
pounds more than the largest 
standard size Cincinnati press of 
this type, which has a clear dis- 
tance between housings of 14 feet 
6 inches, a total over-all die bend- 
ing surface length of 18 feet, and 
a forming capacity of 1 inch by 12 
feet. Like the standard machines 
of this type, which included more 
than forty different sizes, the huge 
machine illustrated can be equipped 
for a wide range of press brake 
cperations. 

Acute angle and flattening dies 
can be employed to form hems at 
the edges of large metal sheets, 
and there is a wide variety of dies 





Cincinnati Press Brake Believed to be the Largest Machine 
of This Type ever Built 





4 







Machine Tools, Unit Mechanisms, Machine Parts, and Material. 
Handling Appliances Recently Placed on the Market 





available for making 90-degree 
bends and various forms of offset 
bends. Radius dies can also be fyy. 
nished. for making  right-angle 
bends with a comparatively large 
radius and for making U-shape 
bends. 

Dies for performing various 
beading and wiring operations cap 
also be provided. Beading dies, 
for example, can be furnished for 
use in the manufacture of piano 
hinges. Seaming dies can be ap. 
plied to the press for forming lock. 
seams of various types, such as are 
used to join metal sheets. Dies for 
forming round and square tubes 
and channels of various proportions 
are also available. The corrugat- 
ing of flat sheets and the produc- 
tion of corrugated curved sections 
for fabrication into large corru- 
gated tubing can be accomplished 
on this type of press when it is 
equipped with dies of the proper 
design. -In addition to the various 
types of dies referred to, the press 
can be equipped with dies for per- 
forming a wide variety of punch- 
ing, piercing, notching, trimming, 
and embossing operations. 

The pressure, in tons, exerted by 
the press brake is shown directly 
on an indicator. This indicator is 
useful in making records for re- 
runs or duplication of work and 
for experimental purposes. The 
dial of the indicator is marked with 
“Normal,” “Caution,” and “Dan- 
ger” segments in white, amber, 
and red, respectively. The overload 
release on the machine can be set 
to disengage the clutch and _ stop 
the press brake at any predeter- 
mined overload. 

The two-speed transmission gives 
a slow speed for special work, in 
addition to the normal top speed 
for regular production. Provision 
can be made for special variable 
and multiple speeds. The beds and 
rams can be extended at one end 
for the performance of closing oF 
horning operations. 61 
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@ This 8 ft. 19 in. column Super 
Service Radial has been serving a 
well-known Canadian plant for 
more than three years — doing 
heavy work in a big way. Yet this 
machine has performed with re- 
markable ease because it is amply 
powered, and all controls, cen- 
tralized at the head, are within 
easy reach of the operator. 


Centralized control has been developed to a 
high degree on the Super Service Radial. All 
speed changes in the head, power rapid trav- 
erse, easy swinging arm, power clamping of 
column, power and elevation and electric arm 
clamping can be manipulated with maximum 
convenience and minimum effort, thereby mak- 
ing more time available for drilling. 


Write for your copy of Bulletin R-24 which contains valu- 
able information on these modern, fast, powerful machines. 


The CINCINNATI BICKFORD TOOL CO. 


OAKLEY, CINCINNATI 9, OHIO, U.S.A. 
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W. F. & John Barnes Vertical Drilling, Boring, 
and Facing Machine 


A basic vertical machine, desig- 
nated the 924, which can be 
equipped to handle a variety of 
high-production jobs requiring up 
to 60 H.P. and a thrust of 50,000 
pounds has been developed by the 
W. F. & John Barnes Co., 320 S. 
Water St., Rockford, Ill. The de- 
sign and construction features of 
this machine make it highly suit- 
able for mass-production drilling, 
boring, facing, and reaming, espe- 
cially on jobs requiring wide-area 
heads. Unusually low speeds are 
obtainable for heavy facing work 
by making simple adjustments on 
the hydraulic unit mounted on the 
side of the machine column. 

The heavy cored column casting 
with 24-inch ways carries the head 
saddle and head, which are coun- 
terbalanced by easily accessible 
weights. The control bar, with 
adjustable dogs for governing the 
head travel, and the lubricator for 
the ways are mounted on the head 
saddle. 

Typical adaptations of this 
machine include a_ three-station 
eighteen-spindle machine with a 
60-inch hydraulically indexed table 
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Basic Vertical Machine Developed by W. F. & 
John Barnes Co. for a Wide Range of Produc- 
tion Drilling, Boring, and Facing Operations 


for reaming holes in airplane- 
engine crankcases; a twin-column 
machine for multiple drilling and 
reaming a 72 3/4-inch diameter 
steel plate mounted on an index- 
table; an eighteen-spindle four- 
station machine with tapping unit, 





which drills, reams, spot-faceg and! 
taps tractor track links; a machine 
for finish-facing and line-boring 
armor-plate tank differentia] Car- 
riers; and a machine which is 
equipped with a multiple-spindje 
vertical head for rough- ang 
finish-boring, counterboring, back. 
counterboring, and  chamfering 
sleeve seats in a motor block. __ 69 


Thomas Open-End Bar Shears 


A new line of open-end vertical 
bar shears made in ten sizes, with 
rams capable of exerting pressures 
of 25 to 300 tons, has been placed 
on the market by the Thomas Ma- 
chine Mfg. Co., Pittsburgh 23, Pa. 
The capacities of this line of ma- 
chines. for shearing round stock 
range from 1 to 3 inches in diam- 
eter. It is claimed that the open- 
end feature of these shears permits 
quicker and more accurate hand- 
ling, and also allows a clearer view 
of the shear blades. Changing of 
the blades can also be accomplished 
more easily on the open-end type 
of shear. 

These shears are adaptable for 
punching, as well as for plate and 
angle shearing. The ram is ma- 


Open-end Vertical Bar Shear Built by the Thomas 
Machine Mfg. Co., which can be Adapted for 
Punching, as well as for Plate and Angle Shearing 


chined to facilitate attaching vari. 
ous types of punching tool equip. 
ment, including single, double, or 
triple units, cluster punches, or a 
floating punch. 

The frames of the new machines 
are constructed of rolled steel plate, 
with heavy steel throat sections 
assembled by welding. The mul- 
tiple jaw type clutch has a positive 
automatic kick-out for stopping 
the ram at the top of its stroke. 
The flywheel is mounted in roller 
bearings, located within the frame 
for safety and to eliminate over- 
hanging loads on the bearings. The 
V-belt motor drive is designed to 
provide quiet operation of the 
shears and lessen the starting 
shock loads on the motor. _. 63 


THOMAS 


MACHINE MICS 
Oe eS 
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All-Purpose Punch Press 


A new open-face type all-purpose 
punch press has been developed by 
the Maxant Button & Supply Co., 
117 S. Morgan St., Chicago 7, IIl., 
to handle work that cannot be per- 
formed readily on any other type 
of press. This new press is adapted 
for a wide range of small punch- 
press work. Under actual operat- 
ing conditions it is said to handle 
certain kinds of stamping, per- 
forating, blanking, punching, pier- 
cing, light drawing, and forming 
at higher speeds than has been 
possible with previous types. 

This machine can be employed 
for operations on metal, cloth, rub- 
ber, wood, synthetic materials, and 
plastics. It has a large cross-head 
of open construction which permits 
quick changing of dies, and the 
ram can be adjusted quickly for 
stroke length. The speed, or num- 
ber of strokes per minute, can also 
be quickly adjusted. 

The slides can be furnished in 
various lengths to obtain the re- 
quired working distance above the 
bed. The guide rods are lubricated 
by automatic wick oilers. The press 
is equipped with a positive clutch, 





Open-face Punch Press Built by 
Maxant Button & Supply Co. 






and the flywheel is grooved for V- 


belt drive. The throat height of 
the press is 10 inches, and the 
depth 4 inches. The distance from 





the bed to the slide is 7 1/4 inches, 
and the area of the bed is 9 by 8 
inches. The length of the stroke 
2) 3 a 


Landis Universal Grinder 


The Landis Tool Co., Waynes- 
boro, Pa., has developed a Type H 
10- by 20-inch hydraulic universal 
grinder which is designed to meet 
the needs of industries requiring 
a fully universal machine that will 
turn out large quantities of small 
highly accurate parts in the tool- 
room or on the production line. 
The exact and sensitive controls 
with which this machine is equipped 
have been especially designed to 
make possible continuous produc- 
tion of close-tolerance work by op- 
erators of limited skill. 

In general appearance, this 
grinder resembles the Landis 4- by 
18-inch Type H plain machine, the 
major difference being in the uni- 
versal wheel-head and the universal 
headstock with which the new ma- 
chine is equipped. The bed is of 
the rigid box type design, with 
integral compartments for the 
coolant reservoir, controls, and hy- 


draulic and electrical equipment. 
The bed is designed to eliminate 
headstock or footstock overhang at 
any position of the carriage. The 
vee and flat guides are constantly 
lubricated by a metered amount of 
filtered oil. This feature, together 
with full support of the carriage 
at all positions, tends to insure 
greater accuracy. 

The headstock is driven by a 
constant - torque variable - voltage 
motor. This self-excited type of 
motor has a work-speed range of 
90 to 600 R.P.M., and drives the 
headstock spindle through V-belts, 
arranged to eliminate vibration. 
Starting and stopping are con- 
trolled by a single lever. The head- 
stock spindle and the work-drive 
pulley are mounted on preloaded 
super-precision ball bearings. Face- 
plate overhang is held to a mini- 
mum, and rigid support is provided 
for the work. The change from 





Universal Grinder Equipped with Sensitive Controls 
Brought out by the Landis Tool Co. 





To obtain additional information on equipment 
described on this page, see lower part of page 218. 








MACHINERY, April, 1945—227 


USE EX-CELL-0 
BROACH 
SHARPENING 
MACHINES 


Broach sharpening on Ex-Cell-O 
small broach sharpening machine, 
Style 80 (for round broaches). 


ANY years of experience in 

the production of broaches, 
broaching fixtures, and precision 
machine fools form the background 
for the design and manufacture of 
Ex-Cell-O broach sharpening ma- 
chines. Each machine is built to give 
the utmost in speed, accuracy, and 
economical production. Each com- 
bines simplicity and ruggedness in 
construction, with modern stream- 
lined appearance. These new Ex- 
Cell-O. broach sharpening machines 
are special purpose machines. They 
are ideal for large production set- 
ups, and are advantageous also for 
occasional work. By the use of such 
machines, sef-up time is highly min- 
imized, and the hazard in changing 
equipment is practically eliminated. 


See an Ex-Cell-O representative today. 


EX-CELL-0 CORPORATION 
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EX-CELL-O—STYLE 80 


For economical sharpening of round broaches. Has heavy 

base and sturdy, well-supported table. EX-CELL-O pre- 

cision ball bearing spindle assures freedom from vibra- 

tion, maximum service life, and a good grinding finish. 

V-belts and 3-step pulleys allow a practical range of work 

speeds. Push button controls are located on the front of 
the machine for safety and convenience. 


> Ze 


~~ < 


EX-CELL-O for PRECISION 


Where increased pro- 
duction, high accuracy 
and greater economy 
through multiple oper- 
ations are required ... 
consult EX-CELL-O. 


a 


Standard and Special 
Multiple Way-Type 
Precision Boring 


Machines 
. 
Multiple Drilling and 


other Special Purpose 


Machines 


Precision Thread 


Grinding Machines 


Precision Lapping 
Machines 


Broaches and Broach 


Sharpening Machines 
. 
Continental Cutting 
Tools 


Tool Grinders 


Hydraulic Power 


Units 


Grinding Spindles 


Drill Jig Bushings 
. 
Fuel Injection 
Equipment 
. 
R. R. Pins and 
Bushings 
. 
Pure-Pak Paper Milk 
Bottle Machines 
. 
Aircraft and 


Miscellaneous 


Production Parts 
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live- to dead-spindle operation can 
be accomplished quickly and easily 
by means of a plunger. The head 
can be swiveled to any angle up to 
90 degrees for performing face 
grinding operations. 

The grinding wheel head is 
mounted on a sub-slide and swivel 
base; it can be swiveled 90 degrees 
either side of zero and can be 
moved 4 inches’ forward or back to 
obtain additional work clearance. 
All vee and flat guides and swivel- 
ing surfaces are lubricated by a 


“one shot” system. A 1-H.P., con- 
stant-speed, dynamically balanced 
motor drives the Landis Micro- 
sphere bearing grinding wheel 
spindle through V-belts. 

The hydraulic system consists of 
a traverse cylinder, a direct-con- 
nected, motor-driven, vane type oil- 
pump, and control valves. A smooth, 
uniform carriage traverse speed of 
3 to 120 inches per minute is avail- 
able. The accuracy of the point of 
reversal in the carriage travel can 
be held to within 0.001 inch. 65 


LeMaire Special Multiple-Unit Machine for 
Drilling Truck Axle 


A special machine for drilling 
twenty-nine holes from four direc- 
tions in a truck-axle mounting or 
carrier has been designed by the 
LeMaire Tool & Mfg. Co., 2657 S. 
Telegraph Road, Dearborn, Mich. 
Four standard LeMaire twin-ram 
hydraulic units have been com- 
bined to form this machine. Two 
units are located in horizontal po- 
sitions at opposite ends of the long 
main base, from the middle of 
which an auxiliary base extends to 
the rear to accommodate the third 
horizontal unit. The fourth unit, 
which operates vertically, is mount- 
ed on a column that straddles the 
rear unit. 

A cam-and-lever, quick-action, 
work-holding fixture is mounted in 
a convenient position for the oper- 
ator. Brackets are provided to 


maintain accurate alignment. When 
this machine is in operation, the 
right and left heads each drill six 
27/64-inch holes and one 1/2-inch 
hole; the rear head drills five 
27/64-inch holes and one 21/64- 
inch hole; the vertical head drills 
eight 5/16-inch holes and one 
27/64-inch hole. All twenty-nine 
holes are drilled simultaneously, at 
a production rate of 45 pieces per 
aan iuas a 


Porter-Cable Wet Belt 
Surfacing Machine 


The advantages of wet abrasive- 
belt machining can be applied to 
line-contact grinding and _ polish- 
ing, as well as platen machining, in 
a new surfacer developed by the 


Special Machine Built by Le Maire Tool & Mfg. Co. for Drilling 


Twenty-nine Holes in Truck-axle Mounting Simultaneously 
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Wet Belt Surfacing Machine Devel. | 
oped by Porter-Cable Machine Co, 


Porter-Cable Machine Co., Syra- 
cuse 8, N. Y. The resiliency of the 
contact roll of this machine per. 
mits the abrasive grains to cut or 
dig in and thus remove metal ata 
faster rate. The resiliency of the | 
roll also tends to eliminate chatter, 
and the balancing of the abrasive” 
belt and the contact roll facilitates 
more accurate control over the 
finish obtained. 
An accurate platen is_ located 
immediately above the contact roll 
for convenience in grinding flat 
and square work after stock has 
been removed by the contact roll. 
Wet belt operation of the machine 
serves to eliminate the disadvan- 
tages of overheating, which may 
rause distortion, warping, check- 
ing, cracking, ete. It also elimin- 
stes dust, which is injurious to 
health and equipment. Cool opera- 
tion is obtained by wet grinding, 
which serves to speed up the cut 
ting action and prevent loading of 
the belt. The 4-inch abrasive belt 
has a large working area, and is 
driven by a 1 1/2-H.P. motor, 
which provides ample power. The 
machine is equipped with a self- 
contained circulating system and 
a motor-operated pump to supply 
the coolant for performing the wet 
grinding operations. _..___. 
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PLATEN TYPE 


Yes, wherever the run of similar parts is sufficient, the Gisholt 
Simplimatic can solve several of your problems at once. 


1. High-speed production assures larger output at lower cost per piece. 


2. The wide variety of tool arrangements on the large flat table of the 
Platen-Type Simplimatic (shown above) makes it adaptable to a 
wide range of work. 


3. Training time is reduced to a minimum because the entire machining 
cycle is completely automatic. One operator normally runs several 
Simplimatics. 


RADIAL SLIDE ARRANGEMENT 


now, and in the years ahead, this is a good time to x 
investigate the Gisholt Simplimatics. Ask for literature. 
THE RADIAL TYPE SIMPLI- 
a MATICS are ideal for machining 


he 
GIS HOLT MACHINE COMPANY | fly wheels, etc., with wide faces and 
# 4 


If simpler, quicker, lower-cost production is important to you 


1209 East Washington Avenue « Madison 3, Wisconsin multiple inside and outside diam- 
eters. Extreme rigidity permits mul- 


tiple tooling and maximum cutting 





Look Ahead... Keep Ahead... With 


Ls 
Gisholt Improvements in Metal Turning WS A, cellent life of cutting tools. 


TURRET LATHES « AUTOMATIC LATHES * BALANCING MACHINES * SPECIAL MACHINES 


speeds, sustained accuracy, and ex- 


























Universal Chucking Grinder Brought 
out by Gear Grinding Machine Co. 


Universal Chucking Grinder 


The Gear Grinding Machine Co., 
3901 Christopher, Detroit 11, 
Mich., has brought out a new 
“Geargrind” machine of the uni- 
versal chucking grinder type, de- 
signed to handle both internal and 
external cylindrical grinding work. 
This machine can also be used for 
grinding internal and_ external 
conical surfaces, formed spherical 
surfaces, and formed annular sur- 
faces, such as ball-bearing races 
and fillets. Combinations of these 
grinding operations can be _ per- 
formed in a single set-up to insure 
a high degree of accuracy and per- 
fect blending of curved with 
straight surfaces. 

Features incorporated in the 
construction of this machine to in- 
sure accurate, fine finish and low 
production costs include heavy, 
vibration-free base; precision pre- 
loaded bearings for the vertical 
oscillating spindle, work-head spin- 
dle, and grinding wheel spindle; 
grinding spindles dynamically bal- 
anced; quick-acting clamping at- 
tachments for collets or diaphragm 
chucks; micrometer feed-screws for 
work-head set-up and_ grinding 
wheel spindle; and adjustable dia- 
mond wheel-truing device. 68 


Logan “Sure-Flow” Pumps 


An improved line of centrifugal 
pumps, including twenty-seven dif- 
ferent sizes and types, known as 
Logan “Sure-Flow” pumps, has 
been introduced to the trade by the 
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Logansport Machine Co., Inc., 910 
Payson Road, Logansport, Ind. 
Although these pumps are designed 
especially for pumping coolants 
and cutting oils, they are adaptable 
for circulating cooling liquids, 
pumping or circulating water or 
quenching oil, and general liquid 
transfer service. Foot-, bracket-, 
and flange-mounted types, together 
with grinder and submerged types, 
are available to suit a wide range 
of operating conditions. 

A feature of these pumps de- 
signed to insure maximum pump- 
ing efficiency is the open type im- 
peller, which eliminates the need 
for close clearances or metal-to- 
metal contact of running parts. 
This construction permits pumping 
liquids containing some abrasives, 
filings, and other foreign matter 
without damage to the pump. The 
pumps are equipped with integral 
motor drive, which allows greater 
latitude in locating them, since no 
gears, chains, or other forms of 
mechanical drive are necessary for 
such installations. 

Self-priming without submer- 
ging is a feature of the base- and 
bracket-mounted models, which 
affords a high degree of flexibility 
in locating the pump in relation to 
the liquid to be handled. These two 
models can be installed at any con- 
venient point above, below, or at 
some distance from the liquid. 
Self-priming without submerging 
is readily accomplished without 
resorting to the use of auxiliary 
priming reservoirs, check-valves, 
or other accessory equipment. __69 





Impeller Type ‘‘Sure-Flow’’ Pump 
Made by Logansport Machine Co. 


Self-contained Low-temperature 7 
Metal “‘Alloy-Sprayer” 


Low-Temperature Metal 
“Alloy-Sprayer” 


A self-contained “Alloy-Spray 
er,” designed and built especial} 
for the precision spraying of low 
temperature metals and alloys, ha 
been added to the line of metal 
atomizers made by the Alloy 
Sprayer Co., 602 First National 
Bldg., Ann Arbor, Mich. This new 
sprayer is being used extensively 
for the production spraying of 
selenium rectifier cells and disks 
and for applying a protective coat 
ing to wood patterns and similar 
work. It is especially adapted for 
use in laboratory research work 
because of the close control of 
characteristics of the spray. 

Although the new Model FP 
is designed primarily for spraying’ 
vertically downward while suspend 
ed on a chain or similar support 
it can be swung upward to spray 
almost in a horizontal directions 
Thus it can be used for almost any; 
type of spraying, either as a pro 
duction or laboratory instrument. 7 

The sprayer is designed to give 
instant control over the quality of 
the spray. The application of alloy 
or metal can be made in three 
stages—designated as “fine spray,” 
“coarse spray,” and “pour.” The 
degree of fineness or coarseness of 
spray in each stage can be varied 
by means of an adjustable needle 
valve. Both stages of spray are 
accomplished with the air pressure 
on, while “pouring” is done with 
the air pressure cut off. 

With this sprayer, metal or alloy 
can be added without interrupting 
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DON’T TAKE CHANCES! 


¥ Use the guards and safety devices provided 
on your machine. 





¥ Wear goggles wherever chips fly. | 


UNCLE SAM NEEDS YOUR 


PRODUCTION- HOW 


Reproductions of this page on enameled paper are available for use in 
your turret lathe department. Write the Gisholt Machine Company, 
1209 East Washington Avenue, Madison 3, Wisconsin. Ask for the 
series of ‘Wartime Care and Operation’ posters State quantity desired. 














the spraying operation. The metal 
can be added intermittently, as re- 
quired. The metal or alloy, in 
almost aly form, is melted in the 
pot preparatory to spraying by 
means of thermostatically con- 


The O’Neil-Irwin Mfg. Co., 332 
Eighth Ave. S., Minneapolis 15, 
Minn., has developed a_ radius 
brake designed to meet the require- 
ments of aircraft manufacturers 
for a precision machine capable 
of properly forming duralumin, 
chrome - molybdenum, rust-resist- 
ant, and spring-tempered alloys, 
and various other low ductile ma- 
terials that are essential in the 
fabrication and production of air- 
craft. This precision radius brake 
is designed to entirely eliminate 
the possibility of fracture or dis- 
integration at the forming line 
while working these materials. The 
radii obtainable with this unit are 
in accordance with the predeter- 
mined standards recommended for 
aircraft construction, the maximum 
folding angle being 110 degrees. 

Casehardened and_ spring-tem- 
pered materials that must be 
formed after heat-treating can 
also be safely formed to accurate 
dimensions. The extreme flexibility 
of the brake makes it exceptionally 
well adapted for testing and deter- 
mining ductile qualities of a wide 
variety of alloy materials. It is 
also adaptable for a wide range of 
laboratory and experimental re- 
search work preparatory to the se- 
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“Di-Acro” Hand-Operated Radius Brake 
for Forming Aircraft Materials 


Hand-operated Radius Brake Developed by the 
O'’Neil-Irwin Mfg. Co. 


trolled electrical elements, the op- 
erating range being from 100 to 
600 degrees F. Operating air pres- 
sures range from 20 to 60 pounds 
per square inch, depending on the 
requirements of the job. 70 


lection of proper materials and the 
development of designs for experi- 
mental or finished working models. 

Duplicate work handled on this 
brake can be held to a tolerance of 
0.001 inch, and can be formed to 
1/16, 3/32, 1/8, 5/32, or 3/16 ifch 
radius with standard forming 
plates. The machine has a maxi- 
mum folding width of 12 inches, 
and a maximum full-width folding 
capacity for 16-gage steel plate. 
Plate of heavier gages but of nar- 
rower widths or more ductile ma- 
terials can be handled. _.____ 71 


Master Diamond Checking 
Set for Hardness Testing 
Equipment 


A master diamond checking set 
for checking the accuracy of hard- 
ness testing equipment has been 
placed on the market by Clark In- 
strument, Inc., 10200 Ford Road, 
Dearborn, Mich. This checking set 
can be used on all Clark and other 
hardness testing instruments em- 
ployed for Rockwell testing. The 
set consists of a_ gold-plated 
diamond penetrator and two test 
blocks. The penetrator is made to 
exceedingly close tolerances, in 





“Magnetic Grip-Shield’® Mounted on Lathe: 
to Protect Operator 






























Clark Master Diamond Checking Set 
for Hardness Testing Equipment 


order to give the highly accurate 
measurements required for check. 
ing readings. Since it is designed 
to be employed only for checking 
purposes, it retains its original 
accuracy for a long period of time. 
In checking, the master diamond 
penetrator replaces the regular 
penetrator in the machine. 

The two master test blocks are 
also held to extremely close limits, 
They are used only in connection 
with the master diamond. The re. 
sulting combination furnishes a 
very accurate check of the ma- 
chine, either as a periodical meas- 
ure or whenever readings may be 
Be HII ccsdcacseqtshsieinsonskensensoneanai 72 


Safety Shield with Magnetic 
Mounting Base 


A new safety device, designed 
to eliminate the need of goggles 
and face shields in many machine 
tool operations, has been brought 
out by the Dilley Mfg. Co., 10123 
Euclid Ave., Cleveland 6, Ohio. 











To obtain additional information on equipment 


described on this page, see lower part of page 218. 









A copy of this informative product engineer- 
ing manual on ‘‘A-Q”’ gears will be sent 
fo you on request as soon as if is ready. 


Ox THE DRAFTING BOARDS of America’s aircraft 
engineers are tomorrow’s airplanes—planes that will bring New York 
City a little more than an hour away from Chicago—London five brief 
hours from New York. One of the advances that make these high 
speeds possible is the development of jet propulsion engines. 


Still experimental in many phases, jet propulsion engines are today 
powering fighting ships on the European front. These engines offered 
many technical problems to designers, not the least of which was the 
gears. Because of the exacting demands of precision, light weight and 
high speed, it was natural for builders to look to Foote Bros. for the 
solution of this tough problem in gear design and production. 

The jet propulsion engine is another efample of how “A-Q” gears 
can aid technological development. These gears may well offer a suc- 
cessful solution to production problems you face on machines and 
equipment which you are manufacturing or planning to manufacture. 
Foote Bros.’ engineers will gladly discuss with ‘you the problem of 
producing gears to assure you greater mechanical efficiency, lighter 
weight, higher speed, greater quietness. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. P, 5225 S. Western Blvd. ' Chicago 9, Illinois 


g 





Galler Power Taaromisoion Trough Caller fears 


MACHINERY, April, 1945—235 





This unique device, known as the 
“Magnetic Grip-Shield,” consists 
of thick, transparent sheets of 
plastic, anchored in a permanent 
horseshoe magnet base. It is made 
in various sizes, and can be in- 
stantly mounted in the desired po- 
sition on the machine without using 
tools. 

The magnet in the base of the 
shield holds it in position, yet with 
a slight twist, the shield may be 
moved to suit operating conditions. 
It deflects flying chips, metal dust, 
sparks, oil, and liquids, and pro- 
tects the machine operator without 
obstructing his vision. It can be 
used on all types of machinery, 
such as lathes, grinders, drill 
presses, milling machines, buffing 
and sanding machines, woodwork- 
ing machines, or any other types 
of equipment where protection 
from flying chips or particles is 
needed. The shield is made in sizes 
ranging from 3 by 4 inches to 8 
by 10 inches. It also comes in a 
hood type designed for or 
as ..-13 


Simmons “Spring Lock” 
Fastener 


A new one-piece fastener assem- 
bly for use in securing panels, cov- 
ers, and parts on equipment for 
automobiles, ships, refrigerators, 
radio sets, etc., has been developed 
by the Simmons Fastener Division 
of the Simmons Machine Tool Cor- 
poration, 1600 N. Broadway, Al- 
bany 1, N. Y. This fastener, known 
as the “Spring Lock,” requires no 
lock washers or nuts. It will not 
work loose from vibration, and 
permanent installation in outer 


“Spring Lock’’ One-piece Fastener 
Assembly for Securing Panels, 
Covers, and Other Parts 
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sheets prevents loss of the fastener 
when panels are removed. 

The inexpensive, single-piece con- 
struction of the fastener can be 
seen from the accompanying illus- 
tration. It is self-adjusting to 
compensate for various material 
thicknesses within the range of the 
fastener, and locks and unlocks 
with a quarter or 90-degree turn 
in a clockwise direction, or can be 
permanently installed for use as a 
blind rivet. The unique construc- 
tion of the head assures one-direc- 
tion rotation for locking or un- 
locking. A quarter-turn puts the 
initial twist in the spring, and 
another quarter-turn locks the 
fastener in place. Spring pressure 
pulls the sheets together, providing 
a tight, vibration-proof installation 
and high initial load without de- 
aR er 74 


Lamp and Mirror for Inspecting 
Interior Surfaces 


McGill Lamp and Mirror 
for Inspecting Interior 
Surfaces 


The McGill Mfg. Co., Inc., Val- 
paraiso, Ind., has placed on the 
market a No. 7500 inside inspector 
lamp having a mirror designed to 
facilitate close inspection of the 
inner surfaces of shells, tubes, 
castings, cavities, and the finished 
surfaces of various products. 

This lamp throws a strong light 
inside the cavity to be inspected, 
and the operator simply adjusts 
the mirror to a point where he 
can see the interior surface clearly 
without assuming an _ uncomfort- 
able position. The lamp has a 
100-watt, 120-volt rating, and is 
supplied with a No. R-40 spotlight, 
installed complete with an adjust- 
able mirror, 12-foot insulated cord 
and plug, and adjustable wing- 
nuts, which permit tilting the light 
and adjusting the mirror. 75 


Metal-cleaning Washer Developed | 
by Phillips Mfg. Co. 


Two-Stage Surge Type 
Metal-Cleaning Washer 


The Phillips Mfg. Co., 347% 
Touhy Ave., Chicago 45, IIl., hag 
recently developed a washer de 
signed to provide an economical 
means for cleaning small partg 
contained in baskets, using ag 
emulsion cleaner or an alkali cleans 
er and a water rinse. This cleaner 
has two compartments with an in 
sulated wall between them. One? 
compartment contains the cleaner, 
and the other the water rinse. A’ 
reciprocating mechanism moves = 
the racks and baskets up and 
down through the cleaner and 7 
rinse. Two baskets are used at a | 
time, one being swished through © 
the cleaner while the second is be- 7 
ing similarly treated in the rinse, 

The reciprocating mechanism 
moves the _ baskets vertically 
through the solutions producing 
maximum agitation of the baths 
as required for efficient removal of 
chips, dirt, and other foreign sub- 
stances. Either surge platform 
will accommodate basket loads of 
fifty pounds, operated singly or 
together. The machine is 40 inches 
long by 21 inches wide. Each tank 
holds 16 1/2 gallons of solvent or 
water, and each surge platform 
takes baskets 14 inches square by 
6 inches high. 

The reciprocating mechanism is 
driven by a 1/3-H.P. motor. The 
washer is available in four models 
—unheated; with’ heated solvent 
tank; with heated rinse tank; and 
with both tanks heated. The heated 
tanks are provided with automatic 
thermostatic controls, which keep 
the temperature of the solution 
uniform within plus or minus 
5 degrees F. The water rinse tank 
is supplied with means for taking 
care of overflow, and can be fitted 
with a flow control valve. 76 





To. obtain additional information on equipment ~ 


described on this page, see lower part of page 218. 





SUNOCO EMULSIFYING CUTTING OIL 


helps drills cut free and clean...prolongs drill life 


Drills that hold their edges cut clean, cut 
fast, cut accurately and keep production 
moving. That's why leading metal working 
plants use Sunoco Emulsifying Cutting Oil 
to keep drills pointed for production. 


Long drill life is what makes such manufac- 
turers as the American Tool Works Com- 
pany choose, use and recommend Sunoco 
Emulsifying Cutting Oil. In the photo above 
is an American. 5’-15” Column Hole Wizard 
Radial Drill. A 342" hole is being drilled in 
SAE 1020 cast steel at a speed of 83 RPM 
and a feed of .018" 


Outstanding cooling and lubrication proper- 


ties of the mixture of 1 part Sunoco and 20 


parts water effectively protects the point of 
the drill. The drill clears easily, does not 
clog, chatter or burn. Drills last longer and 
the work is accurately finished with a fine 
surface. 


Whatever the operation . . . drilling, ream- 
ing, boring, turning or milling, Sunoco 
Emulsifying Cutting Oil can help speed 
production in your plant. Get the details 
on how others have benefited with Sunoco. 
Write for your free copy of “Cutting and 
Grinding Facts” to .. . 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunoco News Voice of the Air—Lewell Thomas 





> SUN INDUSTRIAL PRODUCTS 


OILS FOR AMERICAN INDUSTRY 








Dayton Rogers Hydro-pneumatic 
Die Cushion 


Dayton Rogers Hydro- 
Pneumatic Die Cushions 


The Dayton Rogers Mfg. Co., 
2835 Twelfth Ave. S., Minneapolis 
7, Minn., has brought out a hydro- 
pneumatic die cushion that is de- 
signed to provide practically any 
ring-holding pressure in the lim- 
ited press bed opening with a min- 
imum over-all die cushion height. 
The pressures required are ob- 
tained by the application of a com- 
bination of pneumatic and hy- 
draulic operating principles in the 
design of the die cushion. 

Basically, the die cushion unit is 
of the design commonly used on 
pneumatic applications, except that 
the entire cushion cylinder unit is 
filled with oil instead of air. The 
fluid is ‘retained in the die-cushion 
cylinder and its piston, and is 
checked or held in suspension at:a 
predetermined pressure by a com- 
bination _relief and check valve. 
The pressure on the,check valve is 
increased or decreased by regulat- 
ing the air pressure against a pres- 
sure valve piston through. a--re- 
ducing regulator valve. The maxi- 
mum ring-holding pressure devel- 
oped by the pin pressure pad can 
be increased or decreased by vary- 
ing the size of the relief-valve 
i SE 77 


Grayhill Snap-Actibn 
Switch 


“A small “momentary” push-but- 
ton snap-action switch, designated 
“Snapit,” has been announced to 
the trade by Grayhill, 1 N. Pulaski 
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Road, Chicago 24, Ill. The phenolic 
body of this switch is only 7/8 inch 
in diameter and 1 7/8 inches high, 
measured from the top of the push- 
button to the end of the soldering 
lugs. The switch is mounted by 
means of a 3/8-32 bushing, 7/16 
inch long, and is held in place by 
two mounting nuts. R 

The fixed contacts of the switch 
are of fine silver overlay on phos- 
phor-bronze. The contact gap is 
0.040 inch on each contact, making 
the total contact gap which breaks 
the circuit 0.080 inch. The contact 
pressure of approximately 35 
grams makes it possible to use the 
switch for direct current. 

The switch operates with a 
0.0625-inch movement of the push- 
button. The current rating is 10 





Grayhill. Spall Snay-agtion 


a Switch 


amperes at 115 volts alternating 
current, and 2 amperes at’ 115 


volts direct current: The normally’ ’ 


open single-pole type switch’ has a 
red push-button, and the normally 


closed single-pole switch has. a’ 


black push-button. ________...______.78 


Zephyr Flexible-Shaft 
Angle Drills 


A complete line of flexible-shaft 
angle drills, including both 18- and 
30-inch flexible shafts coupled to 
45-, 90-, or,.360-degree angle drills, 
is being offered to the trade by the 
Zephyr Mfg. Co., Inglewood, Calif. 
The flexible shafts can be supplied 
without the drills for coupling to 
other angle drills or with a threaded 
spindle for use without an angle 
drill. 





These flexible shafts haye , 
piano-wire stress-relieved core, 
cased in oil-resistant rubber 
fitted with oilless type bronze beg, 
ings. The drill’heads are made} 
close standards, and are equippg 
with heavy-duty bevel gears and 
ball and needle bearings. a 

& 






















sh 
4g 






Vertical Furnace for He, Ma 
Treating Long Broache” 








A new internally heated 
bath furnace designed especialy 
for heat-treating long broach 
and similar work in a_ vertical 
position has been developed by 
Upton Electric Furnace Division, 
7450 Melville at Green, Detroit 14, 
Mich. The great depth of this 
furnace in proportion to the gyr. 
face area of the bath is made pos. 
sible by the new type of heating 
electrodes employed. These eles. 
trodes enter the furnace from the 
sides and at the bottom of the 
bath area of the furnace pot. They 
do not enter the working area of 
the bath, however, and therefore 
do not interfere with the work be 
ing treated. The working area of 
the bath is 81 inches deep by 9 
inches square. 

The furnace is equipped with 
two thermo-couples, one at the top 
and the other at the bottom of the 
pot, which record the temperaturg 
and actuate the “on” and “off” 
controller. Although a difference 
of 4 degrees:,femperature at the 
bottom of the bath’ actuates the 
“on” and “off” controller, the top 
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Vertical Salt Bath Furnace for 
Heat-treating Long Broaches 















To obtain 


described on this page, see lower part of page 218. 






additional information on equipment 


Made from J&L Controlled 
Quality Steel for forging, ma- 
chining, stamping, and many 
other uses. Available in round, 
hexagon, square, and flat sections, 
also special shapes and die-rolled 
sections. All J&L Hot Rolled 
Bars conform to exacting stand- 
MME ards for accuracy and finish. 





JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 
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of the bath remains at a practi- 
cally constant temperature. When 
long pieces of cold work are intro- 
duced into the bath, there is a uni- 
form drop in temperature. 


Automatic Drill Press 
Attachment 


The Automatic Drill Press Co., 
14899 Lesure Ave., Detroit 27, 
Mich., has just announced the de- 
velopment of an automatic drill 
press attachment with a capacity 
for using drills from No. 55 to 1/4 
inch in diameter. The illustration 
shows the attachment as used for 
drilling two 3/32-inch diameter 
holes in a fuse part for a mortar 
shell. These holes are held to close 
depth tolerances. 

The operator’s hands are free to 
index the jig, load, and unload the 
part. The forward and _ reverse 
movement of the drill spindle is 
entirely automatic and is actuated 
by the foot-switch, which closes 
the motor circuit contact. All belts, 
gears, etc., have been eliminated, 
and the drill spindle is directly 
connected to the motor. The unit 
can be clamped to any standard 
drill press column. —__..____________ 81 





Automatic Drill Press Attachment 
Designed Increase Production 


and Lessen Operator Fatigue 


to 
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Elgin Sapphire Plug 
and Ring Gages 


Exceptional resistance to wear 
is the outstanding characteristic 
claimed for the new sapphire plug 
and ring gages brought out by the 
Sapphire Products Division of the 
Elgin National Watch Co., 932 
Benton St., Aurora, Ill. These 
gages are said to outlast by hun- 
dreds of times gages made from 
the hardest materials previously 
employed. 

The extreme hardness of the 
sapphire—next to the diamond on 
the mineral hardness scale—gives 





Sapphire Plug and Ring Gages Made 
by Sapphire Products Division of the 
Elgin National Watch Co. 


the plug and ring gages made from 
this mineral their almost unbeliev- 
able wearing qualities. This resist- 
ance to wear makes it possible to 
order gages of the exact size 
needed without any allowance for 
wear. Sapphire gages also have 
the advantage of not being affected 
by any chemical ordinarily encoun- 
tered in gaging. They are remark- 
ably strong, and stand up well un- 
der the shocks received in ordinary 
use. 

One of these gages in actual use 
at the plant of a well-known man- 
ufacturer showed no wear after 
gaging 80,000 parts; and after 
gaging approximately 158,000 parts 
the wear was hardly appreciable, 
being only about 0.00001 inch, or 
well within the specified tolerances. 
Before using a sapphire plug gage 
for this work, the company had 
been able to gage only 300 parts 
with any of the gages previously 
available. ___ 82 

















































































‘*Kleenmetal”” Furnace Develal 


by W. S. Rockwell Co. 














Rockwell “Kleenmetal*® 
Furnaces ; 


The W. S. Rockwell Co, } 
Church St., New York 7, N.¥, 
has recently developed a line @ 
“Kleenmetal” oven type, protective 
atmosphere furnaces to meet the 
requirements of tool-rooms and & 
perimental departments. These fit. 
naces are designed to give works 
bright, clean surface finish in mot 
erate-size batches, when _heate 
within the range of 1200 to 24) 
degrees F. They are adapted ft 
such operations as bright anneal 
ing, silver or copper brazing, tod 
hardening, high-speed steel hard 
ening, scale-free hardening, non 
decarburizing heating, and the sir- 
tering of powdered metals. 

The furnaces are insulated ani 
reinforced, and are made in two 
types—those with carborundum ot 
alloy muffles and those that employ 
direct heating. The muffle furnaces 
can be gas- or oil-fired, while the 
direct-heated furnaces can be gas 
or electric-heated. Both types are 
supplied with a means of intro 
ducing prepared atmosphere ga 
from separate generators or ¢y/ 
inders. 

For hardening and certain other 
heating operations, the long pre 
heating chamber is provided with 
a chute leading to a quench tank 
set in front of the furnace. For 
bright or clean annealing, brazing, 
sintering, etc., both muffle and di- 
rect-heated furnaces are equipped 
with a water-jacketed chamber fo 
cooling the work in the protectiv 
atmosphere. 
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STEPS UP PRODUCTION 














40-Hour Job Cut to 23 Hours by Applying 


Reeves Variable Speed Transmission to Lathe 


in Operation from 19 to 24 Hrs. Daily for 2 Years 


@ Typical of the ingenuity and “know 
how” which made America ‘‘The Ar- 
senal of The Democracies”’ is the story 
about two small West Coast machine 
shops. 

To machine the huge propeller shafts 
for Liberty ships, so urgently needed 
in the Pacific War, every possible fa- 
cility was pressed into service. These 
shafts were from 13” to 20” in diameter, 
and from 17 to 22 feet long. They were 
too large for lathes ordinarily found on 
the West Coast, but this did not stop 
the shop owners. 

The first shop converted a big old 
belt-driven lathe to provide modern 
controlled speed operation, with a large 
REEVES Variable Speed Transmission. 
Production was stepped up from one 


completed shaft every 40 hours, to one 
finished every 23 hours. 

The ingenuity of the other shop pro- 
prietor was equally interesting. He built 
his own lathes out of concrete and old 
automotive parts, and with controlled 
speed provided by REEVES transmis- 
sions, is turning out finished siiafts in 
greatly increased numbers. 

In both of these applications REEVES 
Speed Control made possible the 
maximum peripheral cutting speed at 
every stage of the processing of these 
lathes. 

Here again, the adaptability, accu- 
racy and rugged strength of REEVES 
Speed Control contribute to the war 
effort. Write for copy of 96-page Cata- 
log M-450. 


REEVES PULLEY COMPANY* COLUMBUS, INDIANA 


THE O BASIC 
REEVES UNITS 


VARIABLE SPEED TRANSMISSION 
for providing infinite, accurate 
speed flexibility over wide 
range—2:1 to 16:1 inclusive. 


VARI-SPEED MOTOR PULLEY con- 
verts any standard constant 
speed motor toa variable speed 
drive within 4:1 ratio. 


MOTODRIVE combines motor, 
speed varying mechanism and 
reduction gears in single unit, 
speed ratios 2:1 to 6:1 inclusive. 


REEVES ““““, SPEED CONTROL 
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The heavy self-sealing door is 
provided with a smaller swing type 
door with a window for observa- 
tion of work and for loading or 
removing small pieces from the 
furnace without exposing a large 
area of the furnace to the atmos- 
phere. Under the charging door 
and also under the discharging 
door of the cooling section there 
is a gas burner which provides a 
flame curtain that prevents air in- 
filtration. Furnaces with or with- 
out a discharge chute are built 
with hearth areas of 8 by 12, 12 by 
16, and 16 by 24 inches. Furnaces 
with cooling chambers are built in 
five sizes with hearths ranging in 
size from 8 ss 14 to 27 iad 36 
NG eer _ 83 


Spot-Welder Equipped for 
Wire-Cable Cutting, 
Welding, and Shaping 


The Thomson Model C 15-kilo- 
volt-ampere spot-welder, made by 
the Thomson-Gibb Electric Weld- 
ing Co., Lynn, Mass., is equipped 
with special clamping dies and a 
special head for straight-line ver- 
tical action, which not only cuts off 
electric wire cable, but also shapes 
the strands and welds them to- 
gether at the ends. 

As the upper head of the welder 
descends, the cable is clamped and 
held firmly by the stationary half 
of the dies, while the other half 
continues to move downward, 
stretching the cable. The welding 
current is applied, and all the cable 
strands are welded together the 





Thomson-Gibb Wire-cable Cutting, 


Welding, and Shaping Machine 
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instant the eable is parted by being 
stretched to the breaking point. 
With this equipment, the cable is 
not only cut off, but the ends of 
the wires are welded and flattened 
to the desired shape. __. _. 84 


Air-Actuated Twin-Disc 
Clutch 


The Twin Dise Clutch Co., 


Racine, Wis., has brought out a 
new air-actuated clutch, known as 
the Twin Disc Model P, which is 
especially designed for remote con- 
set-ups and for use when 
touch” 


trol 
“feather engagements in 





Cut-away View of Air-actuated 
Twin-Disc Clutch 


heavy-duty operations are neces- 
sary. This new product retains 
many of the features of the heavy- 
duty Twin Disc Model E friction 
clutch, and can be used in many 
of the same types of installations. 

The Model P clutch has a hub 
and back plate, center plate, float- 
ing plate, and friction discs of es- 
sentially the same proportions as 
Model E, and is manufactured in 
a wide range of sizes from 14 to 
36 inches, and in capacities of 65 
to 895 H.P. 

The air-actuated clutch operates 
by remote control on any air pres- 
sure ordinarily available, the fric- 
tion plates making provision for 
either slow or fast engagement. 
Air can be delivered to the clutch 
by two different methods, depend- 
ing upon the manner in which the 
clutch is mounted. In one method, 
the shaft is drilled and a rotary 
air seal employed, while in the 
other method, a special “shaft-a- 
round” or a mid-shaft rotary air 
seal is employed. 85 

































































Size-blocks Made for Shop Use by 


Yankee Precision Products Co, 


























Carbide-Tipped Size-Blocks 
for Shop Use 


The Yankee Precision Products 
Co., 965 Farmington Ave., West 
Hartford 7, Conn., has brought 
out a new type of size-blocks, 
termed “Handi-Blox,” which are 
designed for everyday use in the 
shop and on the production line, 
These blocks are available in sizes 
from 0.250 inch up to 4 inches for 
measuring in steps or increments 
of 0.0625 inch. The smaller sizes 
—up to 5/8 inch—are made of 







































































solid carbide, while the larger 
sized blocks have _ carbide-faced 
ends. 

The MHandi-Blox are accurate 





within 0.0001 inch. They are not 
intended to take the place of preci- 
sion gage-blocks, but rather to be 
used in the shop wherever possible 
to save the wear and tear on preci- 
sion gage-blocks. _. a 








Self-Locking “Driv-Lok” 


Vibration-Proof Pins 






A line of standard and special 
self-anchoring, vibration-proof pins 
designed to replace more expensive 
taper pins, keys, cotter-pins, rivets, 
etc., has been brought out by the 
Driv-Lok Pin Co., 565 W. Washing- 
ton Blvd., Chicago 6, Ill. These pins 
are pressed or driven into the 
drilled holes. They have four flutes 
on the surface, parallel to the axis. 
The raised, work-hardened edges 
of these flutes provide an expanded 
diameter, a few thousandths inch 
greater than the nominal diameter 
of the pin. 

When the pin is inserted in 4 
drilled hole, these raised edges are 
compressed inward, providing a re 
silient, self-locking element, which, 
it is claimed, will hold firmly 
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I's the new bond that gives 
the ultra smooth finishes you 
get with Chicago Grinding 

Wheels — 


Precision finishes un- 
dreamed of before — 


Finishes so accurate that 


you can measure them 


in micro inches with a 
Surface Analyzer. 


Write for Catalog listing all Chicago products and 
showing comparative photographs of finishes with 
different kinds of Wheels. 


CHICAGO WHEEL & MFG. CO. 
Headquarters for Mounted Wheels and Small Grinding Wheels 
1101 W. Monroe St., Dept. MR, Chicago 7, Illinois 


*Half a Century of Specialization has established 
our Reputation as the Small Wheel People of the 
Abrasive Industry. 





Send Catalog. Interested in 
[] Mounted Wheels. {_] Grinding Wheels. 
[_] Send Test Wheel. Size 


Address..... 
lite d dk do Fe ne 2 tl 
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against the effect of vibration or 
shock. These pins are available in 
sizes ranging from 3/64 to 1/2 
inch in diameter and from 3/16 to 
4 1/2 inches in length. In the past, 
these pins have been widely used 
in the automotive industry, but are 
now available to meet the require- 
ments of all types of industrial ap- 
plications. psncoant 


Square-Hole Inserts for 
Boring-Bars 


A method of producing square 
holes in boring-bars designed to 
save time and expense has been 
developed by Sturdy Broaching 
Service, 13414 Fenkell Ave., De- 
troit 27, Mich. The new method 
eliminates hand-filing and the me- 
diocre results usually obtained in 
that way. In using the new pro- 
cess, a “Sturdy” boring-bar insert 
is fastened in a drilled hole in the 
boring-bar. This insert, or adap- 
ter, consists of a round sleeve with 
a square hole broached through the 
center, which has a tapped thread 
at one end for a back-up screw. 

To install the adapter in a bor- 
ing-bar, it is only necessary to 
drill and ream a hole of the proper 
size and at the desired angle in 
the bar. The adapter is then in- 
serted in the reamed hole, where 
it can be sweated, soldered, or 
welded in place. After the adapter 
has been secured, a hole can be 
drilled through the sleeve and bar 
simultaneously and tapped to re- 
ceive a set-screw for clamping the 
tool bit in place. The adapter can 
be replaced in case the edge of the 
square hole becomes broken down 
or worn. These adapters are avail- 
able for use with 1/4-, 3/8-, 1/2-, 
5/8-, and 3/4-inch bits. They can 
be had finished to standard size on 
the outside diameter or with a 
stock allowance of approximately 
0.015 inch to permit grinding to 
size. seecthulacedasbaea eee 


Boring-bar with Square-hole Inserts 

















**Midget’’ Automatic Spot-welder 


Bench Type Spot-Welders 


The Interstate Machinery Co., 
Inc., 1451 W. Pershing Road, Chi- 
cago 9, Ill., is placing on the mar- 
ket two new bench type universal 
“Midget” automatic spot-welders, 
designed for the precision welding 
of light metals. One welder, desig- 
nated the U.S.P.1, has a rating of 
1 kilovolt ampere, while the other 
—the U.S.P.3—has a rating of 3 
kilovolt amperes. 

These welders can be had with 
a built-in automatic weld timer; a 
separate timer panel for stitch 
welding; an automatic repeat pul- 
sation timer; or a synchronous 
one-cycle timer. The welders are 
equipped with a water-cooled trans- 
former, electrodes, and tips, and are 
air-operated. Control is by foot 
switch, solenoid valve, and pressure 
switch. _... 89 


Lathe Centers with Cobalt- 
Tungsten Alloy Tips 


The CMD helical-groove lathe 
centers made by the Chicago Mfg. 
& Distributing Co., Department M, 


1928 W. 46th St., Chicago, Il, are 
now available with cobalt-tungsten 
alloy tips, which assure efficient 
operation on the most difficult ey 
ting jobs even when Operating at 
red hardness. The abrasion-regigt. 
ant cobalt-tungsten alloy is torch. 
welded—not brazed—to the center 
tip at a point midway to the Con. 
ical section of the point, as shown 
in the illustration. Torch-welding 


fuses the cobalt-tungsten alloy with 
the steel base of the center, ang 
assures rigidity and long, econom. 
ical service. _ 


DoAll Grinder Equipped 
with New Five-In-One 
Hydraulic Control Valve 


A new “five-in-one” hydraulie 
control valve has been incorporated 
in the DoAll G-10 surface grinder, 
manufactured by Continental Ma- 
chines, Inc., 1312 Washington Ave. 
S., Minneapolis 4, Minn., to in. 
crease speed, efficiency, and sim- 
plicity of operation and to obtain 
greater accuracy. With this new 
control, it is claimed that surfaces 
can be precision-ground within ae- 
curacy limits of 6 micro-inches, 

The G-10 machine, on which this 
hydraulic control is emloyed, has 
a variable table travel speed of 0 
to 50 feet per minute, with a 
cushion reversing action: operated 
by the pilot valve to give smooth, 
long-life performance. The cross- 
feed action—indexing at the end 
of the table travel—is actuated by 
a hydraulic cylinder, and can be 
controlled by step movements that 
are adjustable from 0.004 to 0.200 
inch, depending on the kind of 
work being done. The cross-feed 
or traverse action, in addition to 
having hydraulic operation, is also 
actuated by an accurate screw lo- 
cated in the center of the cross- 
travel ways, and can be held to 
split “tenths of a thousandth” for 




















CMD Lathe Center with Cobalt-tungsten Alloy Tip 
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To obtain additional information on equipment 
described on this page, see lower part of page 218. 





STANDARD CARBOLOY TOOLS FOR GENERAL PURPOSE USE... 





or au CARBOLOY 


(TRADE MARK) CEMENTED CARBIDES 


PRODUCED TODAY FOR MACHINING 
PURPOSES IS USED FOR ° ‘ ° 


CUTTING STEEL 


... AND A LARGE ‘PERCENTAGE OF THE CARBOLOY TOOLS USED, 
ARE STANDARDS COSTING LESS THAN ORDINARY TOOLS! 


a ODS 3 in economy—tops in performance—on steel cutting! That’s why, today, 65% of 
all Carboloy Cemented Carbides, produced by Carboloy Company, are grades for 
cutting steel. 


Designed to cover the entire range of steel cutting—from heavy interrupted cuts, such 

, as on tough cast armor plate, to high speed precision finishing of aircraft forgings— 

al Carboloy Tools for steel cutting, stay on the job for long, continuous periods of operation, 
“Rete glose tolerances, and produce an unusually high quality of finish. 


Best of ail “when you specify Carboloy “STANDARD” Tools, these results are available 
to you at an initiethegol cost often Jess than that of ordinary tools. Many Carboloy 
‘‘Standards’’ are act erally priced lower than ‘“‘ordinary’’ tools. Write for 
catalog GT-175R. "Mee, 


"ee %s, : 
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close tolerances on form grinding 
and tool grinding by manual oper- 
ation: 

When the automatic cross-feed 
is being used for sharpening dies 
or grinding any flat work to size, 
the cross-feed screw, or manual 
drive, is disengaged by a hydraulic 
cylinder, thus the accuracy of the 
cross-feed screw for form grinding 
is maintained over a long period 
” GEASS oe wR 91 


“Screwed On” Kennametal 
Tool Blanks 


Kennametal Inc., Latrobe, Pa., 
has recently developed a new type 
of Kennametal tool blank having a 
drilled and counterbored hole to 





Kennametal Screw-fastened 


Tool Blank 


provide for attaching it to a steel 
shank by means of a recessed-head 
cap-screw. The angularly set screw 
serves merely to hold the tip 
against the recess walls, which 
resist the main cutting thrust. 
These blanks are now available 
in several of the larger sizes with 
formed clearance angles. They are 
made for both right- and left-hand 
cutting in all standard grades of 
Kennametal. Complete tools of 
various styles—straight edge, lead 
angle, offset, etc.—can now be fur- 
nished with the screwed-on tips, or 
separate standard blanks can be 
supplied to those who wish to make 
their own tools. Blanks of non- 
standard shapes and sizes having 
this feature can also be obtained 
for special tools, such as those em- 
ployed in shell turning or form 
cutting of radii and grooves. 
Advantages claimed for 
tools and blanks include greater 
durability in use, more constant 
performance, and positive mechan- 
ical fastening; opportunity for 
heat-treating shanks to withstand 


these 
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the pressure of heavy cutting; sim- 
plified fastening—a cap-screw be- 
ing the only removable element; 
removability of tip to permit inde- 
pendent grinding of shank; stream- 
line design, with no _ projection 
beyond shank cross-section; re- 
duced stock requirements, as tips 
of different Kennametal grades can 
be interchanged in the same shank; 
and simplified tool making, since 
most shops are better equipped 
to drill and tap holes than to braze 
joints properly. .. 92 


Chrysler Airtemp Unit 
for Controlling Temper- 
ature of Cutting Oils 


The Airtemp Division, Chrysler 
Corporation, Dayton, Ohio, has an- 
nounced the development of a 
“packaged” cooling unit designed 
to automatically maintain machine 
tool cutting oils and coolants at a 
uniform temperature. This oil- 
cooling, temperature - controlling 
unit is self-contained, and can be 
easily and quickly installed. It is 
adapted for use with hand-oper- 
ated lathes; automatic lathes; auto- 
matic screw machines; milling and 
drilling machines; and _ honing, 
gear-shaping, broaching, and pro- 
filing machines. 

It is claimed that this unit, by 
keeping the coolant at a uniform 
predetermined temperature, makes 
possible an increase in production, 
more accurate and more uniform 
work, and longer tool life. By keep- 
ing the work and machine cooled, 
less time is required for handling 





Airtemp “‘Packaged”’ Unit for Cool- 

ing Machine Tool Cutting Oils and 

Lubricants and Keeping Them at a 
Uniform Temperature 


the pieces machined, chang 
tools or cutters, gaging work, gi 
adjusting the machine. Holg 
the work at a uniform temperat» 
also serves to prevent expang 
and contraction between operat; 
such as drilling, and eliminates; 
accuracies caused by the accumyl 
tive effect of uneven expansion 
contraction during a series of m 
chining operations. 
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Low-height Type Collet Indexingt 
Fixture Made by Zagar Tool, Ine, 


Zagar Low-Height Collet 
Indexing Fixture 


A new low type of indexing col 
let designed to give more space be. 
tween the collet and the milling 
cutter has been brought out by 
Zagar Tool, Inc., 23886 Lakeland 
Blvd., Cleveland 17, Ohio. This 
fixture has been developed to save 
time and eliminate the complicated 
set-ups usually required in index. 
ing work through a complete cirde 
or 360 degrees. It has all the ad- 
vantages of the regular Zagar 
holding fixture, in addition to the 
indexing feature, which provide 
means for obtaining any number 
of spacings from two to _ twenty- 
five. A four-, six-, and eight-divi- 
sion index-plate is included a 
standard equipment. Plates for 
all other spacings, including the 
regular, staggered, or special types, 
are furnished as extra equipment. 

The body and base of the fixture 
consist of a tough, heat-treated 
alloy casting, ground all over t0 
exact dimensions. The collet bush- 
ing, of alloy tool steel, is hardened 
and tempered to obtain tough, long 
wearing surfaces, and is ground to 
very close dimensions. Since the 
collet has no vertical movement, it 
is particularly well adapted for 
milling slots, straddle-milling, and 
similar applications where accurate 
duplication of parts is required. 

The tapped hole in the side of 
the fixture provides a convenient 
means of delivering cutting oil 
the work under pressure. It i 
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THREADED PLUG GAGES 
ITH LEAD CHECKED... 
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t bush- 












ARD INC. 


PASADENA 8, CALIF 


recommended that a Zagar pump 
and tank be used to supply the cut- 
ting oil or that a suitable gear 
pump be provided. The cutting oil 
serves to wash out any chips that 
may become lodged in the fixture. 
In some cases, where no lubricant 
is required for milling operations, 
air can be substituted for oil to 
blow out the chips. _.............. 94 


Tungtip Inserted-Tooth 
Milling Cutters 


The Tungtip Tools Division of 
Lowell & Grayson, Monrovia, Calif., 
has brought out a line of milling 
cutters designed to take advantage 
of the characteristics of tungsten 





Tungtip Inserted-tooth 
Milling Cutter 


carbide. One new cutter in this 
line—a Tungtip inserted-tooth mill- 
ing cutter—consists of carbide- 
tipped inserted teeth rigidly locked 
into the tool body without extran- 
eous parts. These carbide-tipped 
tool-steel inserts are provided with 
a precision flat back and serrated 
front face, which assures uniform 
clamping pressure over the entire 
length of the insert. This rigid 
locking method maintains the blade 
in the correct position regardless 
of the cutting pressure. 

A simple ingenious mechanism 
provides for adjustment of the in- 
serts to within 0.003 inch, thus 
eliminating the necessity for rough- 
grinding them. Replacement in- 
serts are provided with the carbide 
face finish-ground and the cutting 
edges rough-ground. 
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Tungtip inserted-tooth cutters 
are available in face-milling and 
half-side milling styles. The alloy- 
steel body of the face mill has a 
ground surface for accurate loca- 
tion on the outside of the spindle 
nose of the milling machine. Half- 
side mills are provided with a pre- 
cision-ground arbor hole and hub 
faces for accurate alignment when 
used for straddle milling opera- 
tions. Both types of cutters are 
available with carbide teeth ground 
with corner angle or lead angle, or 
they may be had with inserts 
ground to a 90-degree corner for 
use where it is required to mill to 
fee se ae” 95 


* * * 


Army-Navy “E” Awards 


The following firms have received 
the Army-Navy “E” Award for the 
fourth and fifth time: 

American Machine and Metals, 
Inc., East Moline, IIl., has been 
presented with a new four-star 
Army-Navy “E” flag in recognition 
of more than three years of sus- 
tained high production of war im- 
plements. Its first flag was won in 
the autumn of 1942 for record out- 
put of 20-millimeter naval anti- 
aircraft gun mounts. The Delta 
Mfg. Co., Milwaukee, Wis., has also 
received the fourth star for its 
Army-Navy “E” flag in acknowl- 
edgement of its continued high 
rate of production of machine tools 
for the manufacture of military 
and naval goods. 

Other concerns that have been 
honored five times by the presenta- 
tion of the Army-Navy “E” Award 
for continued excellence in produc- 
tion are the Lipe-Rollway Corpora- 
tion of Syracuse, N. Y., whose first 
award was received in October, 
1942; Pratt & Whitney, Division 
Niles-Bement-Pond Co., West Hart- 
ford, Conn.; whose first award, re- 
ceived in August, 1942, was one of 
the earliest to be conferred; and 
Western Gear Works, Seattle, 
Wash. 

The Black & Decker Mfg. Co., of 
Towson, Md., and the L. S. Star- 
rett Co., Athol, Mass., have recently 
received the third renewal of the 
Army-Navy “E” Award for con- 
tinued outstanding production. The 
awarding of the third and fourth 
stars permits the company receiv- 
ing the stars to retain the flag for 
a full year instead of the usual six 
months period. 








Keeping Employes Poste 

on Company Policies 

It is becoming more and 
apparent that many of the 
culties that have arisen in the 
in manufacturing establis 
have been due to the employes 
having been properly informed q 
company . methods and Policies 
Much friction between m 
ment and employes could be AVOide; 
by giving the latter an opportuni 
to appreciate the problems of th 
management and the reasons fu 
certain policies and rules, 

In order to explain in a dire 
and simple manner to the con. 
pany’s employes exactly what th 
company stands for, what its Di. 
icies are, and why certain oper, 
ing rules and regulations are », 
cessary, the Federal Products Gy. 
poration, Providence, R. I, hy 
published an_ attractive book 
entitled ‘Measuring Up,” whid 
briefly outlines how manageme 
and workers depend on each other 
in filling their jobs, and indicats 
why cooperation between manag. 
ment and men, as well as 
tween the individuals in the con. 
pany, is necessary. The financi: 
aspect and the subjects of researc 
and of manufacturing and selling 
precision measuring instrument 
are briefly outlined, and a con. 
plete outline is given of the con 
pany’s policies, including employ. 
ment, promotion, transfers, health, 
safety, insurance and __ pension 
plans, job evaluation, wages ani 
hours. One of the excellent fe 
tures of this presentation is that 
simple direct language is em 
ployed, so that no employe shoul 
find any difficulty in understanding 
the information. 
























































* * * 






Resistance Welder Manufa: 
turers Announce Contest 







In order to encourage the prepa! 
ation of outstanding papers deal: 
ing with resistance welding sub 
jects, the Resistance Welder Mat- 
ufacturers Association, 850 Euclid 
Ave., Cleveland 14, Ohio, has a: 
nounced a prize contest similar t 
that conducted annually in_ the 
past. The scope of this contest has 
been increased, bringing the total 
amount of the awards up to $1000. 
Complete information relating 
the contest can be obtained by 
addressing the Association. 
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@ZALID 


Make 10 types of prints 
instead of 1 


OUNDS INCREDIBLE if you’ve been 
seeing only one type of print year 
after year. 


But when you are one of the thousands 
using Ozalid, you know this is possible 
...and how much it means to have a 
choice. 


You always order the Ozalid print 
fitted for the job . . . and get it without 
delay. 


You are constantly finding new uses 
for OZALID — for one type of print or 
another. Not in the drafting room alone, 
but in all departments. For example, 
with Dryphoto, photographic subjects 
can be reproduced for use in the shop, or 
for sales, advertising or general display 
purposes. 


You actually pay less for this versatil- 
ity: time, labor and materials are saved 
on every side. 


LARNYE® 


Why you get 10 instead of 1 


An Ozalid machine is different. It pro- 
duces a positive reproduction direct from 
your original in only two steps—Exposure 
and Dry-development. All ten types of 
Ozalid prints are produced in this man- 
ner, in seconds— without additional 
equipment. 


Since no baths or driers are employed 
— there is no distortion, there are few 
“limitations.” So far, OLALID RESEARCH 
has created ten different and practical 
types of sensitized materials utilizing the 
unique dry-developing principle. 


There will be more! 


OZALID RESEARCH continues .. . and the 
machine you invest in today will provide 
even greater versatility tomorrow. 





Write for free booklet of 
Ozalid prints and catalogue 
telling whole story. 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION + JOHNSON CITY, N. Y. 
OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 


PEPRREEELI RELL 














Only OZALID gives you 
ten types of prints 


1. Black-line 
2. Blue-line 


3. Red-line 

For shop and office reproductions of 
drawings, typed material, forms, etc. 
Assign identifying colors to prints of 
different departments; distinguish 
checked from unchecked prints, etc. 


4. Opaque Cloth 
For exceptionally durable prints for 
shop use, permanent file copies, etc. 


5. Transblack Intermediate 
6. Sepia-line Intermediate 


7. Transparent Cloth 

For producing “duplicate originals” 
which may be substituted for originals 
in subsequent print production; lines 
may be removed with OZALID correc- 
tor fluid—invaluable time saved when 
making design changes. 


8. Transparent Foil 

For making composite prints; reclaim- 
ing old, or worn originals; for produc- 
ing extra-fast duplicate originals. 


9. Chartfilm 

For producing lustrous black-line 
prints on durable white plastic base. 
Oil proof, waterproof. Ideal for use as 
instrument panels, identification cards, 
etc. No protective covering needed; 
clean with damp rag. 

10. Dryphoto 

For almost instantaneous, high-quality 


reproductions of any photographic sub- 
ject: in black, sepia, or two-tone effect. 
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Special “Hy-Mac” Machine for Pressing and 
Staking Wedge Pins in Track Shoes 


A special-purpose machine for 
pressing and staking wedge pins 
in place on T-66 track shoes was 
recently completed by the Design 
and Build Division of Hydraulic 
Machinery, Inc., 12825 Ford Road, 
Dearborn, Mich. The machine is 
hydraulically operated throughout, 
the operating cycle being arranged 
for automatic or semi-automatic 
control. After the shoes are as- 
sembled in sections of ten, they 
enter the part of the” machine 
where the pins are manually in- 
serted, the sections taking their 
normal contour on the machine 
bed. 

The machine performs the oper- 
ating cycle as follows: (1) Hy- 


draulically actuated anvils rise to 


support the four points on each 
shoe where pins are inserted; (2) 
vertical rams advance, pressing the 
four pins into place simultaneously ; 
(3) upon completion of the press- 
ing operation, the rams withdraw 
and the turret nose-piece is rotated 
to the staking position, after which 





“Hy-Mac”” 
Staking Track-shoe Wedge Pins 
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Machine Designed for Pressing in and 


the rams advance again and per- 
form the staking operation; (4) 
rams and anvils withdraw; (5) hy- 
draulic indexing mechanism moves 
complete section forward to the 
next shoe, and the cycle is repeated. 

The total time required to com- 
plete a cycle is twenty-one seconds. 
Each of the four cylinders that 
actuate the rams has a capacity of 
35 tons, or a combined rating of 
140 tons. The “Hy-Mac” power 
unit is installed adjacent to the 
press, and contains pumps, motor, 
oil pressure reservoirs, and relief 
valves. 


Special hot-box “detectives,” 
which sound an automatic warning 
bell in the locomotive cab should a 
journal on one of the trucks be- 
come heated in excess of 220 de- 
grees F., are part of the accident- 
prevention equipment on the Diesel 
locomotives built by the Electro- 
Motive Division of General Motors. 





Thomson-Gibb 









Welding Opening Key, 
to Tin Cans 


The accompanying illustration 
shows a welding press made by the 
Thomson-Gibb Electric Welding 
Co., Lynn, Mass., which has been 
equipped with a ten-station dial 
feed for welding opening keys to 
tin cans at the rate of fifteen tg 
forty-five per minute. The keys 
are dropped into the dial pockets 
and fed around for the welding 
operation. This dial feed has been 
especially designed to insure fast, 
simple, and positive operation. 

The Thomson No. 1 welding 
press, to which the dial feed is at. 
tached, can be furnished with 
transformer capacities of 30, 40, 50, 
or 75 kilovolt-amperes, and throat 
depths of 12, 18, 24, or 30 inches, 
which makes it adaptable for a 
wide range of work. The sliding 
head is actuated by a special cam 
designed to slow down the elec. 
trode as it approaches the work 
and thus avoid “hammering.” Pres- 
sure can be applied by an adjust- 
able spring or air lock, or straight 
air pressure can be employed. 





Electric Welding Machine Equipped 
for Welding Opening Keys to Tin Cans 
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RIGID BED CONTINUOUS TOOTH 30° HELIX 
CONSTRUCTION HERRINGBONE GEARED HEAD 


Courtesy of Spencer Lens Co. 


A battery of SIDNEY LATHES ov Soe ome eo 


i 
PRECISION PRODUCTION " on\ 
The fine tolerances required in machining parts for 

optical instruments is being accomplished on this battery 

of Sidney Lathes. 


The inherent rigidity—the continuous tooth Herringbone 
Geared Head—the wide range adaptability of Sidney Lathes 
provides both the accuracy and flexibility of production 
necessary at this plant. 


You can depend on Sidney Lathes for greater production — 
closer tolerances—and exceptionally fine finish. 
Full descriptive bulletins on all sizes available 
(= memes oer - ae 
aa | (ee 


oo re em , @ 

lan ae er se <a 

we L- SiS eee t a SIDNEY COMPOUND REST 
Te " 


The SIDNEY MACHINE TOOL Company 
tBuilderrn of Precision Machinery 
SIDNEY ESTABLISHED 1904 OHIO 
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The lower arm can be mounted 
on a column or apron, or a lower 
knee and flat upper terminal pad 
can be used. Interchangeability of 
all these parts make it possible to 
adapt this welding press to a wide 
variety of spot and _ projection 
welding operations. 


* * % 


Steam-Plate Hydraulic 


Press for Laminated 
Plastic Work 


A hydraulic press equipped with 
eleven steara plates, which was de- 
signed for making laminated plas- 
tic parts required in the war 
effort, but is well adapted for gen- 
eral-purpose steam-plate production 
work, has been brought out by the 
Charles E. Francis Co., Hunting- 
ton, Ind. This press has automatic 
pressure and temperature controls, 
and can be furnished either with 
or without a motor-driven pump 
unit. The particular press shown 
in the accompanying illustration is 
a 30- by 30- by 2-inch size, and has 
a capacity of 153 tons. 

Among the outstanding features 
of the press may be mentioned the 
extremely rigid plate support, vee 
designed for easy loading, and 
strain-rod nuts equipped with a 
special locking device that prevents 
them from becoming loose. 


252—-MACHINERY, April, 1945 


Metal-Cutting Film 


A twenty-minute sound film, 
narrated by Lowell Thomas, has 
been made available to industry by 
A. P. de Sanno & Son, Inc. This 
company, which manufactures ab- 
rasive cutting-off machines and 
abrasive cutting-off disks, has pre- 
sented to industry, in this 16-milli- 
meter sound film, a graphic descrip- 
tion of the abrasive cutting-off 
method. The picture gives a com- 
plete conception of the cutting off 
of many types of stock, including 
the cutting of l-inch square un- 
annealed stainless steel in 2 1/2 
seconds. It is equivalent to a 
thorough demonstration of the ab- 
rasive cutting-off method. 

The film is available to engineer- 
ing societies, training schools, edu- 
cational institutions, and manufac- 
turers who engage in cutting-off 
operations by application to A. P. 
de Sanno & Son, Inc., 106 S. 16th 
St., Philadelphia 2, Pa. 


* * * 


An interesting example of the 
use of magnesium for moving mech- 
anisms is the knife frames on bread- 
slicing equipment. The weight of 
a certain unit was reduced from 
44 to 13 pounds by using mag- 
nesium, which also reduced bearing 
loads and vibration. 


Hydraulic Press with 
Eleven Steam-heated 
Plates Designed for 
the Fabrication of 
Laminated Plastic 
Products 


Quality Control Course 


The State University of low 
College of Engineering, is Offering 
an eight-day tuition-free course in 
quality control by statistica] meth. 
ods. The course will be given from 
May 16 to 24, inclusive, in cooper. 
ation with the. War Production 
Board and the United States Offices 
of Education under the Engineer. ~ 
ing, Science, and Management War 
Training Program. 

This is the second time this 
course has been given, the first 
course, held last year, having been 
so successful that it was decided 
to offer the course again this year. 
Nearly 150 representatives of ip. 
dustry from eight states, as well 
as officers and employes of the 
armed forces, attended the special 
one-day session for executives held 
in connection with the first course 
last October. Of this number, over 
seventy registered for the full 
eight-day course. 

A feature of these courses is a 
follow-up program extending over 
a period of approximately thirty 
weeks in which the industrial rep- 
resentatives meet with a represent- 
ative of the university to discuss 
common problems and to obtain 
additional information. 

In general, persons eligible for 
the course are executives or em- 
ployes of plants engaged in any 
type of production related to the 
war. effort, as well as officers and 
employes of the armed forces. The 
course is intended for persons in 
a supervisory position, who can 
apply the knowledge gained im- 
mediately. Those interested can 
obtain additional information from 
Professor Earle L. Waterman, Col- 
lege of Engineering, State Univer- 
sity of Iowa, Iowa City, Iowa, or 
from Professor Lloyd A. Knowler, 
Department of Mathematics, State 
University of Iowa. 


* * * 


Carbon brushes for airplane gen- 
erators used at very high altitudes 
in the past wore out in as little as 
an hour. Sometimes they failed in 
a few minutes if the generator was 
called on to deliver large amounts 
of power. In cooperation with the 
Stackpole Carbon Co., the Westing- 
house Electric & Mfg. Co., Pitts- 
burgh, Pa., has developed brushes 
that deliver electric power for two 
hundred hours or more, in planes 
30,000 feet in the air. 
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Kennametal HD Clamped-On Tools 
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chining on heavy steel forgings, castings, 
and bar stock, and cast iron, because the 
strength of the special HD tips and the 
perfected design of the tool enable deep 
cuts and heavy feeds to be taken at inter- 
mediate speeds, with amazing tool life. 


HD Tools are now available in two styles 
—11HD and 12HD—for heavy duty turn- 
ing and boring operations, with special 
HD tips in Grade KM for general steel 
cutting, Grade K2S for machining very 
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Catalog information, and prices, will 
be sent immediately upon request. 
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Alabama, Florida, and Texas 


Briccs CLARIFIER Co., Washington, 
D. C., has appointed La Grave & Co., 
812 First National Bank Annex, Mobile 
6, Ala., distributor of Briggs products 
in central and southern Mississippi, 
southern Alabama, and northwestern 
Florida. 


Joun D. Homan, 714 S. Orleans Ave., 
Tampa 6, Fla., has been appointed 
regional sales representative of the 
STEARNS MaGnetic Mre. Co., Milwau- 
kee 4, Wis. : 





STERLING ALLOys, INc., Woburn, 
Mass., have appointed the GLIpDEN 
ENGINEERING & EQUIPMENT Co., First 
National Bank Bldg., Houston, Tex., 
engineering service representative of 
the company for the states of Texas, 
Oklahoma, New Mexico, Louisiana, 
Mississippi, and western Tennessee. 


California and Washington 


CoLoneL O. K. GrRAEF, who was re- 
tired from the Army in November, 
1944, has resumed his former associa- 
tion with the Bearings Division of 
Joseph T. Ryerson & Son, Inc., Chicago 
80, Ill. Colonel Graef will make his 
headquarters at the Los Angeles dis- 
trict sales office, 816 W. 5th St., Los 
Angeles, Calif., where he will have 
charge of the West Coast sales of 
Ryertex non-metallic bearings and 
Glyco babbitt metals. Grorce W. 
GILLILAND, who was appointed man- 
ager of the Los Angeles office in June, 
1944, remains in charge of sales of 
steel and metal-working machinery in 
the Los Angeles area. 


Tuomas J. BANNAN has been elected 
president of the Western Gear Works, 
Seattle, Wash., and of its associate 
plant, the Pacific Gear & Tool Works, 
San Francisco, Calif. Mr. Bannan, who 
has been executive vice-president of 
these companies for a number of years, 
succeeds his father, P. L. BANNAN, Sr., 
who died last October. The other offi- 
cers elected are BERCHMAN A. BANNAN, 
vice-president; Puiniep L. BANNAN, JR., 
treasurer; and CHARLES F. BANNAN, 
secretary. 


illinois and Missouri 


Foore Bros. GEAR & MACHINE Cor- 
PORATION, Chicago, Ill., announces the 
election of the following officers at a 
recent meeting of the board of .direc- 
tors: L. F. CAMPBELL, vice-president 
in charge of manufacturing, Precision 
Gear Division; R. B. Motr, assistant 
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G. H. Smiru has been aPPointey 
vice-president and general manager 
of the Deepfreeze Division of the 
Motor Products Corporation, North 
Chicago, Ill. Mr. Smith was Previously 
associated with the Magnavox Co 
Fort Wayne, Ind., as a merchandising 
counselor. 









































L. F. Campbell, Vice-president 
in Charge of Manufacturing of 
Foote Bros. Precision Gear Div. 


vice-president in charge of sales en- 
gineering, Industrial Gear Division; 
and E. A. JOHNSON, assistant vice- 
president in charge of manufacturing, 
Industrial Gear Division. 


AMERICAN MACHINE AND METALS, INC., 
East Moline, Ill., announces the estab- 
lishment of three new district office 
headquarters at Dallas, Tex., Minne- 
apolis, Minn., and Philadelphia, Pa. 
Outver H. CaAstTLE is manager of the 
Dallas office, G. W. JoHNSON, Manager 
of the Minneapolis office, and Harotp 
N. EwerrTz, manager of the Philadel- 
phia office. 


Henry P. Woop has joined the staff 
of Clayborne Distributors, Ltd., 209 
S. La Salle St., Chicago, IIl., an 
organization of manufacturers’ repre- 
sentatives. Mr. Wood has a total of 
twenty-eight years of engineering ex- 
perience, and will assist manufacturers 
of plant equipment with their sales, 
service, and installation problems. 


Epwarp H. GruMIcH has been ap- 
pointed vice-president in charge of 
manufacturing and plant operations 


for the Siewek Tool Division of 
Domestic Industries, Inc., Chicago, 
Ill. He was previously production 


manager in charge of the Carburetor 
Division of Bendix Aviation. 


E. W. Romic has been appointed 
vice-president in charge of the Cleve- 
land district for the Claude S. Gordon 
Co., Chicago, Ill., metallurgical and 
heat-treating. equipment engineers. 
Mr. Romig was previously chief en- 
gineer of the Cleveland plant. 





* ess | , 


Ropert SIMKINS has been name 
vice-president of the Trundle Engineey. 
ing Co., Cleveland, Ohio, managemey 
engineers, succeeding W. S. Forp, fp 
will have charge of western sales, with 
headquarters in Chicago, III. 















CarL F. JENSEN, JR., has been ap. 
pointed district engineer of the north. 
western district of the Lamp Divisio 
Westinghouse Electric & Mfg. Co, His 
headquarters will be at 20 N. Wacker 
Drive, Chicago, Il. 














R. O. HprsiG, since 1921 district sales 
manager in Chicago for the Reliance 
Electric & Engineering Co., Cleveland, 
Ohio, has been appointed central west. 
ern sales manager of the company. 










W. E. Fry, B.M.A. Bldg., Kansas 
City, Mo., has been appointed many. 
facturer’s representative for the 
EcLIPSE COUNTERBORE CoO., Detroit, 
Mich., in the west Missouri and Kansas 
territories. 











Michigan and Wisconsin 


Davip A. NELSON, who has been man- 
ager of the West Coast plant of the 
Detroit Broach Co., Detroit, Mich., for 











































































































David A. Nelson, Vice-presi- 
dent and General Manager of 
the Detroit Broach Co. 
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the last year and a half, has returned 


to Detroit in the capacity of vice- 
president and general manager of the 


company. 


Baker, PLANCON & GILMORE Co., 7310 
Woodward Ave., Detroit, Mich., is a 
newly organized firm of manufacturers’ 
representatives. The new organization 
will represent the APEX MACHINE & 
Too. Co. and the BucKEYE Toots Cor- 
poraTIoN, of Dayton, Ohio; SrupPBAKER 
MacuINE Co., Maywood, Ill.; and Kerr 
Too. Co., Cincinnati, Ohio. 


T. B. Martin has been made director 
of advertising for both the Detroit and 
Milwaukee electrical divisions of the 
Square D Co., Detroit, Mich. He will 
continue to make his headquarters at 
the Milwaukee plant, where he has 
peen serving as sales manager of the 
Industrial Controller Division since 
1929. FRANK Rosy, who left the In- 
dustrial Controller Division of the 
company in 1942 to enter the armed 
services, has rejoined tHe company as 
sales manager of that division, with 
headquarters in Milwaukee. 


New England 


FRANKLIN R. HoapLEy has been 
elected president of the Farrel-Birming- 
ham Co., Ine., Ansonia, Conn. Mr. 
Hoadley has been associated with the 
company since his graduation from 
Yale University in 1914, with the 
exception of a period during World 
War I, when he served as a lieutenant 
in the Ordnance Department. In 1918, 
he returned to the Farrel-Birmingham 
Co., and became foundry manager in 
1919. He was elected vice-president 
and a member of the executive com- 
mittee in 1930. For the last eight 
years, Mr. Hoadley has been president 


Franklin R. Hoadley, 
Elected President 
Birmingham Co., Inc. 


Newly 
of Farrel- 


and treasurer of the Arwoop MACHINE 
Co., Stonington, Conn., which company 
has been purchased. by the Farrel- 
Birmingham Co. He will continue the 
general supervision of this plant, as 
well as assuming management of the 
company’s other three plants in An- 
sonia and Derby, Conn., and Buffalo, 
a A 


Don E. MILLER has been appointed 
executive assistant to John J. Prindi- 
ville, Jr., vice-president and works 


Don E. Miller, 


ant to Vice-president 


Executive Assist- 
and Works 
Manager, Lapointe Machine Tool Co. 


manager of the Lapointe Machine Tool 
Co., Hudson, Mass., manufacturer of 
broaches and broaching machines. Mr. 
Miller was formerly factory manager 
of the Garfield Division of the Hou- 
daille-Hershey Corporation, Buffalo, 
Mm. 2. 


Dr. Zay JEFFRIES, of the General 
Electric Co., Pittsfield, Mass., has been 
awarded the newly established Powder 
Metallurgy Medal of the Stevens In- 
stitute of Technology, Hoboken, N. J. 
The medal, which was presented for 
the first time on behalf of the trustees 
of the Institute, is made entirely from 
powdered metals, and is awarded for 
“outstanding work in the field of 
powder metallurgy.” It is expected that 
this medal will be awarded annually. 


CHARLES R. CROWDER, Manager of 
the Automotive and Aircraft Service 
Equipment Division of the Van Norman 
Co., Springfield, Mass., has been elected 
president of the Sales Managers Club 
of Springfield. Mr. Crowder has been 
associated with the Van Norman Co. 
since 1929, and has been manager of 
the Automotive Division since 1937. 


STANLEY & PATTERSON DIVISION OF 
THE FARADAY ELECTRIC CORPORATION has 


moved to 434 Newbury St., Boston 15, 
Mass. Paut E. FreEtwaxtp has been made 
sales manager of this division, and 
GEORGE Rick has been placed in charge 
of manufacturing. 


DoNALD H. DALBECK has entered the 
employ of the Reed-Prentice Corpora- 
tion, Worcester 4, Mass., as controller. 
He was formerly connected with the 
Nice Ball Bearing Co., of Philadelphia. 


New York 


ALTON PARKER HALL has been ap- 
pointed general manager of sales of 
the American Chain & Cable Co., Inc., 
230 Park Ave., New York City. He had 
been assistant general manager of sales 
for a year, and prior to that was with 
the Bethlehem Steel Co. for twenty- 
two years. J. J. WALSH, who has been 
associated with the American Chain 
& Cable Co. for twenty-two years, has 
been appointed district sales manager 
for the New York district of the Page 
Steel and Wire Division of the com- 
pany at 230 Park Ave. 

GEORGE ScCHERR Co., INc., manufac- 
turer and distributor of precision 
measuring instruments, optical in- 
spection tools, and gages, announces 
the establishment of a machine and 
precision exhibit at its new location, 
200 Lafayette St., New York 12, N. Y., 
where the latest developments in pre- 
cision measuring, inspection, and man- 
ufacturing are shown. In addition, this 
exhibit center offers manufacturers and 
developers of new machines, tools, and 
methods an opportunity to demonstrate 
their products. 


FREDERICK P. Huston has been placed 
in charge of railroad developments in 
the application of nickel alloy steels, 
cast irons, Monel, and other nickel 
alloys for the Development and Re- 
search Division of the International 
Nickel Co., Inc., 67 Wall St., New York 
City. Mr. Huston has been associated 
with the Inco Mill Products Division 
since June, 1940. ‘ 


Howarp B. Hat, consulting manage- 
ment engineer, has been appointed 
representative of DESIGNERS FoR IN- 
pustTrY, Inc., Cleveland, Ohio, in the 
New York, northern New Jersey, and 
Connecticut territories. Mr. Hall’s 
headquarters are in the National City 
Bank Bldg., 17 E. 42nd St., New York 
City. 


JEORGE STEVEN has been appointed 
executive engineer of the Buffalo, N. Y., 
Works of Worthington Pump & Machin- 
ery Corporation. Harotp W. WHITING, 
formerly Mr. Steven’s assistant, will 
succeed him as chief engineer of the 
Buffalo Works Compressor Division. 


DonaLp J. REESE, who has been with 
‘the Steel Division of the War Produc- 
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tion Board at Washington, D. C., since 
April, 1942, has resumed his duties 
with the Development and Research 
Division of the International Nickel 
Co., Inc., 67 Wall St., New York City. 


Ohio 

W. E. Graves has been appointed 
sales manager of the Steel Improve- 
ment & Forge Co., Cleveland, Ohio, 
manufacturer of forgings and boiler 
and tank accessories. R. A. B. Wi- 
LIAMS, 216 Professional Bldg., Los 
Angeles, Calif., has been appointed 
sales representative of the company 
for the Pacific Coast states—California, 
Oregon, Washington, and Arizona. 


Grorce C. McMuULLEN has been ap- 
pointed assistant to the president, and 
vice-president in charge of product 
research and development, of the Tyson 
Bearing Corporation, Massillon, Ohio. 
Harry L. VINEs has been named direc- 
tor of sales for the corporation. Mr. 
Vines was formerly western manager 
for R. G. LeTourneau, Inc., of Stockton, 
Calif. 


Louts PoLk, president of the Sheffield 
Corporation, Dayton, Ohio, has been 
awarded the Gold Medal of the Army 
Ordnance Association with the inscrip- 
tion: “To Louis Polk for outstanding 
service to Army Ordnance.” Mr. Polk 
has been instrumental in the develop- 
ment of measuring instruments and 
gaging system standardization. 


JoHN E. Ponxow, formerly chief 
electrical engineer and supervisor of 
experimental engineering for’ the 
Federal Machine & Welder Co., War- 
ren, Ohio, manufacturer of resistance 
welding equipment, has been appointed 
sales manager of the company. Mr. 
Ponkow, who was graduated from 





John 
Appointed Sales Manager of 
Federal Machine & Welder Co. 


E. Ponkow, Recently 
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Johns Hopkins University with a BE 
degree, was formerly with the West- 
inghouse organization, where he was 
engaged in power design on direct- 
current rotating equipment and later 
on general industrial design. He joined 
the Federal Machine & Welder Co. 
in 1941 as assistant chief electrical 
engineer, and became chief electrical 
engineer in 1943. He is a member of 
the American Institute of Electrical 
Engineers and the American Welding 
Society. 


Maurice ScHAPIRO, advertising man- 
ager of the Cincinnati Planer Co., Cin- 
cinnati, Ohio, for the last three years, 
has been made assistant sales manager 
of the P. H. Davis Co., Cincinnati. Mr. 
Schapiro will continue to edit the 
Planer Planet, house organ of the 
Cincinnati Planer Co. 


W. R. Persons has been appointed 
assistant sales manager of the Lincoln 
Electric Co., Cleveland, Ohio, manufac- 
turer of arc welding equipment. He is 
also chairman of the firm’s junior 
board of directors. Mr. Persons has 
been with the company for the last 
ten years. 


Myron H. Buenrer, who for twelve 
of his seventeen years with the Boice- 
Crane Co., Toledo, Ohio, served as sales 
manager, has just been advanced to 
the position of general manager. He 
will continue to direct advertising and 
sales, 


Forp MAcHINERY Co., 1301 Toledo 
Trust Bldg., Toledo 4, Ohio, has been 
appointed agent for the complete line 
of lathes and cutter grinders made by 
the LEBLonp MAcHINE Toor Co., Cin- 
cinnati 8, Ohio. 


Pennsylvania and 
District of Columbia 


THoMAsS MACHINE Mre. Co., Pitts- 
burgh, Pa., announces the appointment 
of the following sales agents: GENERAL 
MACHINERY CORPORATION, Boston, Mass.; 
GIEBEL, INc., New York, N. Y., and New 
Haven, Conn.; C. H. Briggs MACHINE 
Toot Co., Syracuse, N. Y.; W. W. 
WENTz, Rochester, N. Y.; J. L. Oscoop 
MACHINERY & Toou Co., Buffalo, N. Y.; 
L. A. Benson Co., Baltimore, Md.; 
SmitH CourTNEY Co., Richmond, Va,; 
CHANDLER MACHINERY Co., Atlanta, Ga.; 
GrorGE D. MILLER Co., Cleveland, Ohio; 
BrokAw MAcHINERY Co., Cincinnati, 
Ohio; Jos—EPpH MoNnAHAN, Grand Rapids, 
Mich.; BryANT MACHINERY & ENGINEER- 
Inc Co., Chicago, Ill.; QuINN & QUINN, 
Birmingham, Ala.; Noland Co., Chat- 
tanooga, Tenn.; and Freppric & BAKER, 
Shreveport and New Orleans, La. 


Nick Koppri, formerly of the sales 
and service department of the LeBlond 
Machine Tool Co., Cincinnati 8, Ohio, 
has been appointed manager of the 





Calco Machinery Co., 1420 Chestnut.gt 
Philadelphia 2, Pa., LeBlond agent in 
the District of Columbia, Delaware 
Maryland, southern New Jersey, and 
eastern Pennsylvania. The Caleo 
Machinery Co. will also represent the 
CARLTON MACHINE Too. Co., Manufac. 
turer of radial drills, in the same terri- 
tory. 


Epwarpb J. CHARLTON, who since 1949 
has been assistant to the president of 
Lukenweld, Inc., Coatesville, Pa., has 
been appointed manager of develop. 
ment engineering for the Lukens Steg} 
Co. and its subsidiaries, By-Products 
Steel Corporation and Lukenweld, Inc. 
Mr. Charlton has been connected with 
the company since 1931, when he joined 
the engineering staff as a designing 
engineer. 


R. J. BENKART, 2017 Preble Ave, 
Pittsburgh 12, Pa., has been appointed 
representative for the Asax ELEcrric 
Co., Inc., Philadelphia, Pa., manufac. 
turer of Ajax-Hultgren electric salt 
bath furnaces. He will represent the 
firm in West Virginia, western Penn- 
sylvania, and southeastern Ohio. 


HOMESTEAD VALVE Mrc. Co., INc«, 
Coraopolis, Pa., announces that produe- 
tion has started in the company’s new 
cleaning-compound manufacturing plant 
at Edgeworth, Pa., where “Hypressure 
Jennys” and other steam spray clean- 
ing machines are being manufactured 
both for the armed forces and industry. 


W. E. MULLESTEIN, who has been act- 
ing as assistant sales manager for 
Lukenweld, Inc., a division of Lukens 
Steel Co., Coatesville, Pa., has been 
granted a leave of absence to serve 
in an overseas capacity with the U. S. 
War Department. 


WALTER F. Myers has been appointed 
to the staff of the Washington, D. C., 
office of the Cooper-Bessemer Corpora- 
tion, Mount, Vernon, Ohio, manufac- 
turer of Diesel engines and compres- 
sors. Mr. Myers has served during the 
last twenty-five years as sales engineer, 
construction engineer, and consulting 
engineer for public and private cor- 
porations. He will assist CHARLES G. 
Cooper, director of the Washington of- 
fice, in the handling and supervision 
of government contracts and sales and 
service in the southern Atlantic states. 


* * * 


Production Management 


An informative booklet on produc- 
tion management and how it affects 
productivity, costs, and employment 
has been brought out by Albert Ra- 
mond & Associates, Inc., Chrysler 
Bldg., New York 17, N. Y. This book- 
let outlines in a simple manner some 
of the underlying facts pertaining to 
the methods used in production man- 
agement and control. 
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With unskilled women operators replacing 
trained men, Flint Manufacturer’s Machine Serv- 
rve en ae | ee ice Co. obtained the above results by using 
Ss. f ae of - DETROIT lead-screw type tapping machines 

f = er” instead of conventional equipment. 
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NS thread 3/8 in. deep to a class 3 fit in a 50 cal. 
ae aa : machine gun part made of tough 1050 steel. 
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ing — Rt eee locating pins on the work table and floating 
tap holder. 


Production obtained per machine was 450 
nd eS ad pieces per hour equivalent to an overall average, 
es. ’ floor to floor, of 8 seconds per piece. High 
accuracy obtained is credited to an unique 
LEAD SCREW drive. 


We will be glad to furnish you with a 
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ots FW OS | tapping machines. Ask for Bulletin LTM-44. 
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Bertram B. Quillen 


Bertram B. Quillen, president of the 
Cincinnati Planer Co. and the Acme 
Machine Tool Co., both of Cincinnati, 
Ohio, died suddenly on February 26 at 
his home in Cincinnati. Mr. Quillen 
was born in Lebanon, Ind., in 1869. 
After receiving his education in In- 
diana, he was first employed in busi- 
ness in Chicago, but shortly afterward 
went to Cincinnati where he became 
employed with the Lodge & Davis 
Machine Tool Co. Leaving that or- 
ganization, he founded, in 1898, the 
Cincinnati Planer Co. with William 
H. Burtner and George Langen, the 
latter now vice-president of the com- 
pany. After the death of Mr. Burtner, 
C. H. M. Atkins became associated with 
the company and is now chairman of 
the board. 

The first plant of the company was 
located on Buck St.; by 1907, the busi- 
ness had increased to a point where 
larger quarters became necessary, and 
the company was one of the first 
machine tool organizations to build 
a plant in Oakley. 

Mr. Quillen, in addition to his in- 
terest in the machine tool industry, 
was a director of the First National 
Bank of Norwood and a member of 
the advisory board of the Oakley 
branch of the Fifth-Third Union Trust 
Co. He was a member of the American 
Society of Tool Engineers. 

Because of his friendliness and in- 
terest in the welfare of his employes, 
they generally referred to him as 
“Uncle Bert.” The door of his office 
was always open to anyone working 
in the plant who wished to obtain his 
advice or help. He was widely known 
throughout the machinery industries, 
and his many friends will deeply 
regret to learn of his death. 


Bertram B. Quillen 
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William Baker 


Lieutenant Commander William 
Baker, vice-president and a director 
of Baker Brothers, Inc., Toledo, Ohio, 
manufacturer of machine tools, died 
on March 2, in Huntington, L. IL. at 
the age of forty-nine years. Comman- 
der Baker was in charge of naval 
procurement in the Brooklyn Navy 
Yard, and was living temporarily in 
the East. He had served both in this 
war and in World War I, having left 
school in his senior year to enlist in 
the previous war. He served in a 
Mosquito fleet and was flying instructor 
in the Naval Air Force at Key West 
and Pensacola, Fla., having the com- 
mission of lieutenant, j.g. In 1941, he 
was recalled to active service in the 
Navy and was stationed in the Naval 
Procurement Division in Cleveland be- 
fore being transferred to Brooklyn. 

Mr. Baker attended the Hotchkiss 
School in Lakeville, Conn., and was 
graduated from the Sheffield Scientific 
School, Yale University, in 1918. He 
had been active in the civic affairs of 
Toledo, and was a past secretary of 
the National Metal Trades Associa- 
tion. Surviving him are his wife, two 
daughters, two sons, his mother, two 
sisters, and two brothers. 


RAYMOND H. F ILSINGER, purchasing 
agent for the Crucible Steel Co. of 
America, 405 Lexington Ave., New 
York City, died of a heart ailment on 
March 5 while visiting his daughter in 
Searsdale, N. Y. He was fifty-eight 
years old. Mr. Filsinger was employed 
by the Sanderson Works of the Crucible 
Steel Co. of America in 1906, and later 
entered the employ of the Halcomb 
Steel Co., which became the Halcomb 
Division of the Crucible Steel Co. He 
was purchasing agent of this division 
for many years. In 1920, Mr. Filsinger 
was transferred to Pittsburgh and 
later to New York, at which time he 
was appointed general purchasing 
agent of the company. 


John W. Rathbun 


John W. Rathbun, who retired as 
general manager of the S. W. Qa, 
Mfg. Co., Mansfield, Mass., in 1942, after 
having served nearly fifty years With 
the company, died on January 16 jp 
the Sturdy Memorial Hospital, where 
he had been a patient much of the 
time since he suffered a shock last July, 

Mr. Rathbun was born in 187] jp 
Coventry, R. I. He went with his family 
to Mansfield when he was six years 
old, and graduated from the Mansfield 
High School in 1889. For three years 
he taught school; then he decided upon 
a business career and entered Comer’s 
Business College in Baston. It was 
through the officers of this college that. 
in 1893, he learned that a bookkeeper 
was wanted at what was then known 
as the S. W. Card Co., in Mansfield, 
From this position, he ultimately he. 
came the general manager of the firm, 

In 1900, Mr. Rathbyn became the 
company’s first salesman, and set ont 
on a thirteen-week business trip. He 
only got as far as Columbus, Ohio, 
however, when he was called back to 
help pack and ship the orders he had 
sent back to the factory. For the next 
twenty years, he traveled extensively 
for the company, acquiring many new 
dealers whose esteem he always re. 
tained. Throughout the industry, his 
opinions on standardization and on 
elimination of waste were highly re 
garded. He followed closely the de 
velopments of high-speed steel ground 
thread taps and the improvements in 
heat-treatment processes. 

When the S. W. Card Mfg. Co. was 
sold in 1913 to the Union Twisé Drill 
Co., of Athol, Mass., Mr. Rathbun be 
came its sales manager; in 1921 he 
became general manager. He was also 
treasurer of the New England Drawn 
Steel Co. and a director of the Mans- 
field Cooperative Bank. When he re 
tired from the Card organization May 
29, 1942, he also relinquished his duties 


John W. Rathbun 





EASY ON MEN! 


Hand driving screws into garnish molding is slow, hard 
work. But as long as he used slotted screws, this world- 
famous manufacturer of automobile bodies didn’t dare risk 
power driving. Driver skids came too high — and too often! 


EASY ON THE POCKETBOOK! 


A change to Phillips Recessed Head Screws ruled out 
driver skids . . . permitted use of power methods. Also 
eliminated one operation involving countersunk washers. 
All of which added up to substantial cost-savings! 


EASY ON 


Easy on assemblymen . . . easy on the pocketbook . . . 
Ptillips Screws are kind to Design staffs, too. With 
Phillips, engineers can build product strength and rigidity 
up to specifications slotted screws just can’t approach! 


Its 


EASY ON THE EVES! 


Besides being strength-builders, Phillips Screws are also 
great little sales-builders. They help dress up any product 
... do away with unsightly burrs that snag clothing and 


make an otherwise sweet piece of merchandise look sour! 
* 


Plulliji.- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 


... It’s the exact pitch of the angles that eliminates driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS *<:" SCREWS 


WOOD SCREWS *¢ MACHINE SCREWS e SELF-TAPPING SCREWS »* STOVE BOLTS 


Made in all sizes, types and head styles © © @ ®© @ @ @ ®@ 
American Screw Co., Providence, R. 1. 
Atlantic Screw Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, III. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New-Britain, Conn. 
General Screw Mfg. Co., Chicago, III. 


The H. M. Harper Co., Chicago, Ill. 
International Screw Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 
Manufacturers Screw Products, Chicago, III. 
Milford Rivet and Machine Co., Milford, Conn. 
The National Screw & Mfg. Co.. Cleveland, Ohio 
New England Screw Co., Keene, N. H. 


Pheoll Manufacturing Co., “Chicago, Il. 

Reading Screw Co., Norristown, Pa. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterville, Conn. 

Shakeproof Inc., Chicago, III. 

The Southington Hardware Mfg. Co., Southington, Conn. 
The Steel Company of Canada Ltd., Hamilton, Canada 


Parker-Kalon Corn., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 


Pawtucket Screw Co., Pawtucket, R. 1. 
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as treasurer of the New England Drawn 
Steel Co. 

Mr. Rathbun is survived by his wife, 
a daughter, a grandson, and two 
brothers. 


Albert E. Robinson 


Albert E. Robinson, for sixty-one 
years associated with the American 
Tool Works Co., Cincinnati, Ohio, died 
on February 28, aged seventy-nine 
years. Mr. Robinson was born in 
Covington, Ky., in 1866. He first be- 
came associated with the American 
Tool Works Co. in 1883, and retained 
his connection with the company from 
that time on, except for two short in- 
tervals. In 1886, he worked for the 
Weir Frog & Switch Co. of Cincinnati, 
and in 1890-1891 he was superintend- 


Albert E. Robinson 


ent of the Indiana Switch & Frog Co.. 
Indianapolis. 

His record with the American Tool 
Works Co. was one of steady advance- 
ment from the position of tool boy to 
that of works manager. In 1943, he 
was made vice-president and elected 
a member of the board of directors. 
Of late years he requested to be given 
less arduous duties, and was made as- 
sistant to the president and consultant 
on mechanical matters and new 
machine design. It was during this 
period that the new Hole Wizard radial 
drills and Pacemaker lathes were de- 
veloped, which remain a monument to 
his genius. 

Mr. Robinson was a man of the 
highest character. He had a remark- 
able talent for inspiring those under 
him to put forth the best that they 
had. He was always keenly interested 
in training the young, and many suc- 
cessful businessmen owe their progress 
to his influence. He is survived by 
his widow and three sons. 
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Ernest J. Poole, Jr. 


Ernest J. Poole, Jr., vice-president 
in charge of manufacture and a direc- 
tor of the Carpenter Steel Co., Reading, 
Pa., died on February 19 in Reading 
at the age of forty-eight years. Mr. 
Poole was a graduate of the United 
States Naval Academy at Annapolis. 
He entered the employ of the Carpenter 
Steel Co. in 1922, and succeeded his 
father as vice-president of the company 
upon the latter’s death in 1937. 


Albert S. Bonner 


Albert Sydney Bonner, president of 


the Clark Equipment Co., Buchanan, 
Mich., manufacturer of automotive 
equipment, died at his home in 


Buchanan, on February 8 at the age 
of fifty-three years. Mr. Bonner was 
born on August 20, 1891, at Staten 
Island, N. Y. He graduated from Prince- 
ton University in the class of 1913. En- 
tering the employ of the Clark Equip- 
ment Co. in April, 1915, in the stock 





Albert S. Bonner 



















department ot the axle Division, he 
rose steadily until, in 1924, he became 
secretary-treasurer, and in 1925, 
director of the company. In April 
1938, he was made executive Vice-pregi, 
dent, and in August, 1942, was elected 
president. Mr. Bonner is surviyeg by 
his wife, a daughter, and a gon. 


































Byron H. Newell 


Byron H. Newell, assistant mManufage. 
turing manager of the Buick Moto, 
Co., Flint, Mich., died suddenly op 
March 12 at his home in Flint, ageg 
fifty-four years. Mr. Newell had bee, 
connected with the Buick organization 
for eleven years. 

He started work in the foundry fielg 
as a molder with the Ohio Malleable 
Iron Co., and after a period of service 








Byron H. Newell 


in the first World War, re-entered 
his chosen field. In 1934, he entered 
the employ of the Buick Motor Co. as 
foundry superintendent, and in a few 
years was promoted as assistant gen- 
eral superintendent. In 1941, he be 
came general superintendent, and in 
the fall of 1942, was appointed to the 
post that he held at the time of his 
death. Mr. Newell was a native of 
Columbus, Ohio, and was a graduate 
of the Ohio State University. He is 
survived by his wife and two brothers. 


Morris G. Himoff 


Morris G. Himoff, secretary of the 
Morey Machinery Co., Inc., New York 
City, died at the home of his daughter 


in Belle Harbor, N. Y., following 4 
heart attack on February 17. Mr. 
Himoff would have celebrated his 


sixty-eighth birthday on February 22. 
He came to this country from Odessa, 
Russia, as a very young man. To fur- 









“TOOL- ENGINEERED- 


TO-THE-JOB’..... 
Can Mean to You 


Thompson Products quick-disconnect coup- 
lings make it possible for an aircraft engine to 
be pulled and replaced in the least possible time. 
They keep planes in the air—and that counts. 


Simple as these couplings are to handle in 
the field, they are difficult to produce. Genesee 
had the confidence and ability to make the kind 
of form-milling cutters Thompson needed to 
machine these parts. Castings of an abrasive 
aluminum alloy had to be held to tolerances 
measured in tenths of thousandths at points 
where the wall was very thin and which offered 
little Support to the action of the cut. 


At the time Genesee was asked to collaborate 
on a new milling cutter design, this operation 
was a very expensive “bottleneck”. Thompson 
engineers had an idea for improving the cutter 
design and asked Genesee to help. Thompson 
found them “willing and capable of helping in 
engineering matters and in making these cutters.” 
Today, “TOMAHAWK” ground profile relieved 
cutters are turning out 2-14 to 3 times the num- 
ber of pieces per grind. 


In the battles for output and cost, you may 
be able to approach —but you can’t beat 
“TOMAHAWK” engineered-to-the-job tools. 
Why not talk over your tool requirements with 
a Genesee Field Engineer? There is one near you. 


GENESEE TOOL COMPANY 


FENTON, MICHIGAN 
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ther his education, he attended night 
school while working in a bicycle re- 
pair business with his brother: Later 
he developed cigarette-making machin- 
ery and general tobacco-cutting ma- 
chinery to a point where he became 
one of the best known figures in that 
industry. 

Mr. Himoff has been a member of 
the firm of Morey Machinery Co. since 
its inception, and was extremely active 
in the development of various machines 
manufactured by the company. He is 
survived by his wife, three sons, all 
of whom are serving or have served 
in the armed forces, and one daughter. 


C. G. BrockMAN, president of the 
Smith & Mills Co., Cincinnati, Ohio, 
since January, 1943, died at Christ 
Hospital in Cincinnati on Monday, 
March 12, after a long illness. Mr. 
Brockman was fifty-seven years old. 
He had been with the Smith & Mills 
Co. for a period of about thirty years. 
He is survived by his wife, Jessie, and 
by two brothers, William and Harry 
Brockman. . 


Coming Events 


APRIL 4-6—National Aeronautic Meet- 
ing of the Society or AUTOMOTIVE 
ENGINEERS at the Hotel New Yorker, 
New York City. John A. C. Warner, 
secretary and general manager, 29 W. 
39th St., New York 18, N. Y. 


JUNE 18-22 — Forty-eighth annual 
meeting of the AMERICAN SOCIETY FOR 
TESTING MATERIALS at the Hotel Statler, 
Buffalo, N. Y. C. L. Warwick, secretary- 
treasurer, 260 S. Broad St., Philadel- 
phia 2, Pa. 


OcToBER 1-3 — Fall meeting of the 
AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS in Cincinnati, Ohio. C. E. 
Davies, secretary, 29 W. 39th St., New 
York 18, N. Y. 


NOvEMBER 26-30—-Annual meeting of 
the AMERICAN SociETY OF MECHANICAL 
ENGINEERS in New York City. C. E. 
Davies, secretary, 29 W. 39th St., New 
York 18, N. Y. 


* * * 


Those who can see only the big fig- 
ures of industrial profits do not realize 
how much expensive and discouraging 
research work may have preceded the 
final practical solution of an engineer- 
ing or chemical problem. High-octane 
gasoline, one of the secrets of the suc- 
cess of American aircraft, is the re- 
sult of thirty years of research. More 
than 33,000 separate compounds were 
tried before the right one was found. 
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New Socks and Publications, 


AIRCRAFT MECHANICAL DRAWING. By 
D. J. Davis and C. H. Goen. 245 
pages, 51% by 8% inches; profusely 
illustrated. Published by the 
McGraw-Hill Book Co., 330 W. 42nd 
St., New York 18. Price, $2.50. 


This mechanical drawing course has 
been prepared for the student who has 
had no previous instruction in the 
subject. To be able to benefit by the 
book, however, he should have a good 
grounding in arithmetic and elemen- 
tary algebra, and in addition, should 
have some knowledge of geometry and 
trigonometry and an acquaintance with 
manufacturing processes. The knowl- 
edge of mechanical drawing gained 
from a conscientious study of this 
course will serve as a_ background, 
enabling the student to make detail 
drawings and thus qualifying him for 
work in an aircraft engineering de- 
partment. The book covers drafting 
tools and instruments, lettering, pro- 
jection, sections and auxiliary views, 
dimensions, mathematical principles, 
and the elements of descriptive geom- 
etry. A brief review of manufactur- 
ing processes is included. 


APPLIED FUNDAMENTALS OF MACHINES. 
By Wendell H. Cornetet and Daniel 
W. Fox. 323 pages, 6% by 10% 
inches. Published by McKnight & 
McKnight, 109-111 W. Market St., 
Bloomington, Ill. Price, $2.50. 
This book is one of a series prepared 
to provide special war courses in prac- 


f 


tical science and mathematics. The 
books are designed for day schoo] op 
evening classes, and give the neceggs 
background for the specialized oe 
pations required by modern arme@ 
forces, as well as in present-day in 
dustrial plants. The purpose of this’ 
book is to teach the basic principles 
of machines and to show important” 
industrial applications of fundamenta}” 
theories through experiments ang: 
demonstrations. The material is ap 
ranged in units of study, with refer. 
ences to many standard texts. There 
are also assignment units to instruet™ 
the student in the proper methods of” 
procedure for each job encountered 7 
The book constitutes a combined text, | 
manual, and notebook. 5 


MANUAL OF BROACHING. 83 pages, 8% 7 
by 11 inches. Published by the © 
Detroit Broach Co., 20201 Sherwood 
Ave., Detroit 12, Mich. Price, $1.50, 


This manual of broaching covers the | 
design and use of all types of internal” 
broaches, faceplates, and broach-pullers, | 
It discusses the principles of surface” 
broaching and shows many examples — 
of typical broached parts. One section 
is devoted to fixtures and another to | 
broach-holders and inserts. The various — 
types of broaching machines are de 7 
scribed, and information is given on — 
their advantages for particular types ~ 
of work. A section is included on the” 
setting up, operation, and maintenance 7 
of broaching equipment. 








A Remarkable Attendance 
Record 


The recent death of Herbert Van 
Wynen, an expert in the assembly of 
safe deposit locks with the Yale & 
Towne Mfg. Co., Stamford, Conn., 
ended one of the most remarkable 
records for punctuality and faithful- 
ness in the performance of duties 
ever met with in American industry. 
For more than forty-nine years, in 
spite of rugged New England winters 
and notwithstanding the fact that his 
home in Old Greenwich was located 
five miles from the Yale & Towne 
p:ant, he was never late and never 
absent from work. Mr. Van Wynen 
was sixty-nine years old at his death 
and had been with the Yale & Towne 
organization since the age of seven- 
teen. His record for punctuality and 
attendance dates back to 1896. 

Mr. Van Wynen was highly thought 
of, not only by the executives of the 
company that he so faithfully served, 
but also by his fellow workers, as 
evidenced by the fact that they elect- 


ed him for fifteen consecutive years © 
president of the Bank Lock Depart-” 
ment Social Club, in which he took a ~ 
leading part in programs of enter- 
tainment and in welfare activities.” 
He was as interested in civic welfare ~ 
projects in his home town as he was 
in plant activities; among _ other 
things, he he ped to organize and op-- 
erate the Greenwich Fire Department, — 


* * * 


The Central Aircraft Council, con- 
sisting of a group of engineering and 
production executives in the aircraft 
and automotive industries, recently 
held a meeting at the p’ant of the 
Pangborn Corporation, Hagerstown, 
Md. The session was devoted to a 
study of shot-peening. Many samples 
of work were submitted for test runs 
on the Pangborn Rotoblast shot-peen- 
ing table set up in the demonstrating 
laboratory. Finished work was dis- 
played with production data for study- 
ing peening intensities, are height 
tests, coverage, and peening time. 
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SPINDLE NOSES AND ARBORS FOR MILLING MACHINES*—1 
Approved by American Standards Association November, 1943 


Face of nent « in | 
Min 





Threads 


Amer. Std. 
3.500 In. per Fr 
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Keys 
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Key Tight Fit in 
Slot when Insert 
Key is used 








SELECTIVE TYPES OF DRIVE KEY CONSTRUCTION 











*For dimensions, see Table 1, Data Sheet No. 536. 
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SPINDLE NOSES AND ARBORS FOR MILLING MACHINES*—z2 
Approved by American Standards Association November, 1943 





Table 1 Essential Dimensions oi Spindle Nose 





Depth 
Full of 
Depth of | Perfect 
— Thread 
Spindl ole in for 
End to Spindle, Bolt 

Min Hole 
E F G H J K L M 


Ye 5/6 1.315 | 2.130 | %-16 2% 5 
1.285 | 2.120 


1.819 
1,807 


yy 2.819 
2.807 


4.819 
4.807 


Mini- 
mum 
Dimen- 
sion 


Clear- 
ance 
Hole for 
Draw-In 
Bolt, 
Min 


A B Cc D 


14% | 2.7493 | 0.692 2142 
2.7488 | 0.685 


3.4993 | 1.005 
3.4988 | 0.997 


5.0618 | 1.568 
5.0613 | 1.559 


8.7180 | 2.381 
8.7175 | 2.371 


dimensions are given in inches. 


Diam- | Size of 

eter of | Threads 
Bolt for 
Hole Bolt 

Circle Holes 


Distance 

Between 

Driving 
Keys 


Diam- 
eter of 
Spindle 
Flange 


Gage 
Diam- 
eter of 
Taper 


Pilot 
Diam- 
eter 


Width | Height 
of of 
Driving 


Driving Key 
e 


Key 





2.630 
2.620 


4.005 
3.995 


7.005 
6.995 


1% 21/2 % 56 Y4-13 3% 


2% 1 %e % 5-11 5% 


4% 1% Ye 4-10 8% 















































Table2 Dimensions of Draw-In Bolt End 
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Draw-in Bolt used with Arbor 
shown on Data Sheet No. 537 
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Length of 
Small 
End 


A’ 


Length of 
Perfect 
Thread at 
Small 
End 


B’ 


Length of 
Perfect 
Thread on 
Large 
Diameter 
Cc’ 


Size of 
Thread 
for 
Large 
End 


Q’ 


Size of 
Thread 


for 
Small 
End 
D , 





1 %e 
11ih6 

1% 

1% 








% 

A"Ye 
1% 
1% 





% 
1% 
1% 
2 





¥,-13 

5-11 
1-8 

14-7 





%-16 

4-13 

54-11 
1-8 





All dimensions are given in inches. 
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*For details, see drawing Data Sheet No. 535. 











Machine Shop Training Course 


Price $6 Set—Payable $2 
with Order, $2 Monthly 


z; 


WITH BLUEPRINT READING CHARTS 


This standard treatise on machine shop — 
practice in two volumes is for the shop man” 
who wants to supplement his own ex.” 
perience with a broad fund of practicq]” 
knowledge; for use as a textbook and guide — 
in shop training courses; for technical oy © 
trade schools; for designers who want the 7 
fundamentals of machine shop practice; for © 
mechanical engineering students. 


The MACHINE SHOP TRAINING COURSE 
contains over 1100 pages of questions and © 
answers. These questions deal with the ele- © 
ments of machine shop practice and other © 
subjects closely allied to the work of the © 
shop. The answers are packed with useful ~ 
facts, shop rules, typical shop problems and © 
their solutions. 524 drawings and photo- | 
graphs illustrate all kinds of machining 7 
operations, cutting tools, gages, etc. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. ‘ 








Die Design and Diemaking Practice 


If you design, make or use dies for blanking, 
forming or drawing sheet-metal parts, here 
is a veritable die designer's and diemaker’s 
bible. This die book presents not only de- 
scriptions and drawings of a tremendous 
variety of dies, but a vast amount of data 
representing a lot of boiled down and costly 
die experience. Dies of the same general 
classes are grouped together in chapters. 
The drawing dies have been placed into 
chapters according to the general shapes 
of the parts produced, to facilitate finding 
the type of die for producing a given shape. 
Price $6—payable if desired $2 with order 
and $2 monthly for two months. 


956 pages, 590 illustrations 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 

















One plant reports 11% production increase 
since Briggs Coolant Filters were installed 


Extreme accuracy of tolerance and perfection in surface finish are 
obtainable only when the coolant is kept absolutely free from con- 
taminants. By effective filtration such as provided by Briggs 
Coolant Filters these two desirable results can be obtained 
faster ... and with fewer rejects. Wheels and tools will last longer. 
Work will be clean ... easily gauged. The cause of dermatitis 
will be minimized. Coolant will last longer. 


Briggs Coolant Filters are easily installed on any machine. Available 
for unit machines or for central systems. THEY PAY FOR THEMSELVES! 


si! : 
PIONEERS IN MODERN 
OIL FILTRATION 





BRIGGS CLARIFIER COMPANY 
GENERAL OFFICES, WASHINGTON 7, D. C. 


Consult the “Filter” section of your classified telephone directory 
to find the Briggs distributor in your locality or write manu- 
facturer for complete information. 
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